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PB90-112509
ENGINEERING, DESIGN AND CONSTRUCTION FOR EARTHQUAKES

PB89-868293/XAB

Earthquake Engineering: Concrete Construction. January 1970-July 1989
(Citations from the Compendex Database)

(Rept. for Jan 70-Jul 89)

National Technical Information Service, Springfield, VA.

Corp. Source Codes: 055665000

Aug 89 100p

Languages: English Document Type: Bibliography

Journal Announcement: GRAI8921

See also PB89-868301.

NTIS Prices: PC NO1/MF NO1

Country of Publication: United States

This bibliography contains citations concerning the use of concrete and
- reinforced concrete construction in the seismic design of buildings and
other structures. Construction techniques, structural analysis, failure and
damage analysis, and structural design are discussed. Seismic testing of
buildings 1is considered. Bridges, walls, buildings, dams, underground
structures, and other concrete construction are described. Modelling of
structures for seismic event resistance 1is considered. Earthquake
prediction, steel construction for earthquake engineering, and pipeline
seismic studies are discussed in separate bibliographies. (Contains 219
citations fully indexed and including a title list.)

Descriptors: *Bibliographies; *Earthquake resistant structures; *Concrete
construction; Earthquakes; Structural design

Identifiers: Published Searches; *Seismic design; *Earthquake engineering
; NTISNTISI; NTISNERACD-

Section Headings: 89D* (Building Industry Technology--Structural
analyses); ©50B* (Civil Engineering--Civil Engineering); 88E (Library and
Information Sciences--Reference Materials)

PB89-216584/XAB

Bridge Design and Testing

Transportation Research Board, Washington, DC.

Corp. Source Codes: 044780000;

Sponsor: Minnesota Univ., Minneapolis.

Report No.: TRB/TRR-1180; ISBN-0-309-04720-X

1988 111p

Languages: English

Journal Announcement: GRAI8921

Library of Congress catalog card no. 89-12150. Prepared in cooperation
with Minnesota Univ., Minneapolis.

NTIS Prices: PC A06/MF A0l

Country of Publication: United States

The 13 papers 1in the report deal with the following areas: Methods of
strengthening existing highway bridges; Bridge strengthening with
epoxy-bonded steel plates; Analytical investigation for shell structures
utilized as emergency bypass bridges; Bridge replacement cost analysis:
Bridge performance prediction model using the Markov chain; The girder
fracture in Siocuxland Veterans Memorial Bridge; Experimental study of
Washington State precast girders without end blocks: Seismic design of
high-strength-concrete bridge piers and columns; Beam model for nonlinear
and time-dependent analysis of curved prestressed concrete box girder
bridges; Design and construction of transversely posttensioned concrete
bulb tee beam bridge; Transverse load distribution in a 536~-ft deck arch
bridge; Behavior of open steel grid decks under static and fatigqgue loads.

Descriptors: #*Highway bridges; *Girder bridges; *Prestressed concrete;
Bridge piers; Shells(Structural forms); Design standards; Earthquake
resistant structures; Cost analysis; Loads (Forces); Static loadsiiE;Q
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Fractures(Materials); Graphs(Charts)

Identifiers: NTISNASTRB

Section Headings: B50A (Civil Engineering--Highway Engineering); 89D
(Building Industry Technology--Structural analyses); 71D (Materials
Sciences--Ceramics, Refractories, and Glass)

PB89-205744/XAB

Development of Earthquake and Microtremor Isolation Floor System
Utilizing Air Springs and Laminated Rubber Bearings

Tanaka, M. ; Kashiwazaki, A. ; Tokuda, N. ; Kobayashi, M. ; Yokozawa, J.

Ishikawajima-Harima Heavy Industries Co. Ltd., Tokyo (Japan).

Corp. Source Codes: 076737000

c1989 5p

Languages: Japanese Document Type: Journal article

Journal Announcement: GRAI8918

Text in Japanese.

Pub. in IHI Engineering Review, v29 nl p8-12 1989.

NTIS Prices: (Order as PB89-205736, PC E04/MF A01)

Country of Publication: Japan

An earthquake and microtremor isolation floor system has been developed
for high-tech facilities such as computer rooms, VLSI factories and those
manufacturing laser-technology-applied products. The system consists of
three-dimensional isolators, air dampers, viscous dampers and leveling
controllers which automatically maintain the 1level of the floor. The
three-dimensional isolator, made of compound construction of an air spring
and a laminated rubber bearing, absorbs vertical vibration with the air
spring and horizontal vibration primarily with the laminated rubber
bearing. To examine the effectiveness of the system, seismic-shaking tests
and microtremulous tests on the floor model weighing 20 tons were
conducted. The results are satisfactory and effective isolation of both
earthquake and microtremor is confirmed. Furthermore, it is observed that
numerical predictions are in good agreement with experimental results.
(Copyright (c) 1989, Ishikawajima-Harima Heavy Industries Co., Ltd.)

Descriptors: *Floors; *Vibration isolators; Earthquake resistant
structures; Vibration damping; Damping tests; Seismic waves

Identifiers: NTISTFIHI

Section Headings: 89D (Building Industry Technology--Structural analyses)

PB89-194435/XAB :

Experimental and Finite Element Studies of a Large Arch Dam

(Doctoral thesis)

Duron, Z. H.

California Inst. of Tech., Pasadena. Earthquake Engineering Research Lab.

Corp. Source Codes: 005100084

Sponsor: National Science Foundation, Washington, DC.

Report No.: EERL-87-02

11 Sep 87 193p

Languages: English Document Type: Thesis

Journal Announcement: GRAI8917

See also PB86-139672 and PB89-194443. Sponsored by National Science
Foundation, Washington, DC.

NTIS Prices: PC A09/MF AQ1

Country of Publication: United States

Contract No.: NSF-EAR83-17257; NSF-CES86-19908

Forced vibration field tests and finite element studies have been
conducted on Morrow Point (arch) Dam in order to investigate dynamic
dam-water interaction and water compressibility. Design of the data
acquisition system incorporates several special features to retrieve both
amplitude and phase of the response in a low signal to noise environment.
These features contributed to the success of the experimental program



which, for the first time, produced field evidence of water
compressibility; this effect seems to play a significant role only in the
symmetric response of Morrow Point Dam in the frequency range examined. In
the accompanying analysis, frequency response curves for measured
accelerations and water pressures as well as their resonating shapes are
compared to predictions from the current state-of-the-art finite element
model for which water compressibility is both included and neglected.

Descriptors: *Arch dams; #*Dynamic response; *Fluid mechanics; Water
pressure; Vibration; Compressibility; Field tests; Loads(Forces); Dynamic
structural analysis; Graphs(Charts)

Identifiers: *Earthquake engineering; NTISNSFENG

Section Headings: 50B (Civil Engineering--Civil Engineering); 89D
(Building Industry Technology--Structural analyses); 46B (Physics=--Fluid
Mechanics) © e

PB89-863864/XAB

Radon Detection and Measurement. January 1970-May 1989 (Citations from
the Compendex Database)

(Rept. for Jan 70-May 89)

National Technical Information Service, Springfield, VA.

Corp. Source Codes: 055665000

Jun 89  112p

Languages: English Document Type: Bibliography

Journal Announcement: GRAI8915

Supersedes PB88-868880.

NTIS Prices: PC NO1l/MF NO1

Country of Publication: United States

This bibliography contains citations concerning the measurement of radon
and radon daughter isotopes in various environments. Radon measurement in
homes and buildings, mines, rainwater, groundwater, soils, in the Arctic
and other atmosphere, and in exhaled air is discussed. Radon exhalation
rates of building materials and mine tailings are noted. Analytic methods
and equipment used to measure radon and radon isotopes are described. Radon
detection as an earthquake prediction tool is briefly presented. (This
updated bibliography contains 250 citations, 11 of which are new entries to
the previous edition.)

Descriptors: *Bibliographies; *Radon; *Radioactive contaminants; *Natural
radioactivity; *Radiation measuring instruments; Houses; *Construction
materials

Identifiers: Published Searches; *Indoor air pollution; Radon 222;
Radiation monitoring; Mill tailings; NTISNTISI; NTISNERACD

Section Headings: 68F* (Environmental Pollution and Control--Radiation
Pollution and cControl); 68A (Environmental Pollution and Control--Air
Pollution and Control); 77E (Nuclear Science and Technology--Nuclear
Instrumentation); 89G* (Building Industry Technology--Construction
Materials, Components, and Equipment); 88E (Library and Information
Sciences--Reference Materials)

DE89007670/XAB
Dynamic Properties of Reinforced Concrete Shear Wall Structures
(Thesis (Ph.D.))
Farrar, C. R.
Los Alamos National Lab., NM.
Corp. Source Codes: 072735000; 9512470
Sponsor: Department of Energy, Washington, DC.
Report No.: LA-11426-T
Mar 89 169p
Languages: English Document Type: Thesis
Journal Announcement: GRAI8914; NSA1l400
Portions of this document are illegible in microfiche products. QZ:D



NTIS Prices: PC A08/MF AQl

Country of Publication: United States

Contract No.: W-7405-ENG-36

The purpose of this work was to determine the structural properties
(stiffness and damping) of low aspect ratio shear wall structures that can
be used in lumped mass models to predict their dynamic response.
Instrumentation was used to separate the deformation of the structures into
components caused by shear and components caused by bending so that
individual components of stiffness can be examined. Results from these
experiments showed that the current industry standard of using a stiffness
based on an uncracked cross-section, strength-of-materials analysis,
neglecting the reinforcement, and including shear deformation is
appropriate prior to cracking. After cracking, the stiffness was shown to
be a function of 1load 1level, past load history, and the amount of
reinforcement. 96 refs., 53 figs., 12 tabs. (ERA citation 14:020064)

Descriptors: *Reinforced Concrete; *Stresses; #*Walls; Aspect Ratio;
Bending; Buildings; Cracks; Damping; Deformation; Dynamics; Experimental
Data; Finite Element Method; Mechanical Properties; *Seismic Effects; Shear

Identifiers: ERDA/360603; ERDA/420200; Theses; NTISDE

Section Headings: 89D (Building Industry Technology=--Structural analyses)
; 89G (Building Industry Technology--Construction Materials, Components,
and Equipment); 46E (Physics--Structural Mechanics) ; 50C (Civil
Engineering--Construction Equipment, Materials, and Supplies)

DE89006440/XAB

Laboratory Prototype of In situ Cyclic and Dynamic Geotechnical Testing
System

Henke, R. ; Henke, W.

Dynamic In Situ Geotechnical Testing, Inc., Lutherville, MD.

Corp. Source Codes: 0839977000; 9525601

Sponsor: Department of Energy, Washington, DC.

Report No.: CONF-8706370-1 '

1987 8p

Languages: English Document Type: Conference proceeding

Journal Announcement: GRAIB914; NSA1400

International conference on soil dynamics and earthquake engineering,
Princeton, NJ, USA, 1 Jun 1987.

Portions of this document are illegible in microfiche products.

NTIS Prices: PC A02/MF A01

Country of Publication: United States

Contract No.: FG01-87CE15305

This paper presents selected elements of a laboratory prototype of a new
in situ geotechnical testing system. The testing system, currently under
construction, is intended to provide improved measures of the in situ
nonlinear shear stress-strain characteristics of the upper layers of a soil
deposit. Such information is needed for earthquake site response analysis
procedures used to predict the behavior of sites during earthquakes. Such
procedures are commonly used at the advanced stages of the earthquake
resistant design of critical soil-structure-equipment systems (offshore
structures, hospitals, dams, etc.) The elements of the testing system
described in this paper are elements intended to help preserve in situ
conditions. 5 refs., 3 figs. (ERA citation 14:018463)

Descriptors: *Soil-Structure Interactions; Design; Earthquakes;
Mechanical Structures; Soil Mechanics; Strains; Stresses; Testing

Identifiers: ERDA/580200; ERDA/580300; ERDA/420200; NTISDE

Section Headings: 48F (Natural Resources and Earth Sciences--Geology and
Geophysics); 48E (Natural Resources and Earth Sciences--Soil Sciences); 89D
(Building Industry Technology--Structural analyses)

PB89-154835/XAB



Wind and Seismic Effects. Proceedings of the Joint Meeting of the
U.S.~-Japan Cooperative Program in Natural Resources Panel on Wind and
Seismic Effects (20th) Held in Gaithersburg, Maryland on May 17-20, 1988

(Final rept.)

Raufaste, N. J.

National 1Inst. of Standards and Technology (NEL), Gaithersburg, MD.
Center for Building Technology.

Corp. Source Codes: 092731004

Report No.: NIST/SP=760

Jan 89 486p

Languages: English Document Type: Conference proceeding

Journal Announcement: GRAI8910

Also available from Supt. of Docs. as SN003-003-02917-3. See also
PB88-183983. Library of Congress catalog card no. 88-600610.

NTIS Prices: PC A21/MF A0l

Country of Publication: United States

The 20th Joint Meeting of the U.S.-Japan Panel on Wind and Seisnmic
Effects was held at the National Bureau of Standards, Gaithersburg,
Maryland from May 17-20, 1988. The proceedings of the Joint Meeting,
includes the program, list of members, panel resolutions, task committee
reports, and technical papers. The papers covered five themes: Wind
engineering, Earthquake engineering, Storm Surge and Tsunamis, Summary of
U.S.=Japan Cooperative Research Program, and Two decades of accomplishments
and challenges for the future.

Descriptors: *Meetings; #*Bridges(Structures); *Buildings; *Earthquakes;
*Wind pressure; *Ocean waves; Tsuamis; Forecasting; Seismic waves; Earth
movements; Dynamic structural analysis; Storm surges; Design criteria:
Dynamic loads; Soil mechanics; Standards; Structural engineering

Identifiers: #*Seismic design; #*Earthquake engineering; Ground motion:;
Risk assessments; NTISCOMNBS

Section Headings: 89D* (Building Industry Technology--Structural
analyses); 50A* (Civil Engineering--Highway Engineering); 55B* (Atmospheric
Sciences--Dynamic Meteorology); 48F* (Natural Resources and Earth
Sciences--Geology and Geophysics): 47B* (Ocean Technology and
Engineering--Dynamic Oceanography)

DE89004984/XAB

Seismic Hazard Characterization of the Savannah River Plant Site (SRP)

Savy, J.

Lawrence Livermore National Lab., CA.

Corp. Source Codes: 068147000; 9513035

Sponsor: Department of Energy, Washington, DC.

Report No.: UCID-21596

Nov 88 117p

Languages: English

Journal Announcement: GRAI8910; NSA1400

Portions of this document are illegible in microfiche products.

NTIS Prices: PC A06/MF A0l

Country of Publication: United States

Contract No.: W-7405-ENG-48

The scope of this study is to perform for the Savannah River site the
same kind of calculation as performed for the Nuclear Regulatory Commission
(NRC), using the same methods and data, as those used for all the active
Nuclear Power Plant (NPP) sites located east of the Rocky Mountains. The
study was specifically designed to provide a set of tools with which the
hazard at all the plant sites in the Eastern United States (EUS) could be
estimated. However it must be noted that the very specific characteristics
of each plant site are only accounted for in a generic fashion. For
example, the local site corrections used eight different site categories
rather +than any site specific factors. In addition, the models o



seismicity developed did not concentrate on any specific site locations,
but were provided for the entire EUS. Similarly, the ground motion models
used in the analysis did not concentrate on small regions, rather, they
were separated in four different groups of models applicable to the four
areas in the EUS, namely the Northeast, the Southeast, North central, and
South central EUS. The results provided by the NRC/LLNL methods with the
present data banks are accurate enough that they can be used in screening
techniques and for preliminary types of analyses. If a detailed site
specific analysis were deemed necessary at a site, a careful revisiting and
possibly updating of each of the links in the chain of analyses leading to
the final data base would be appropriate. 2 refs., 105 figs., 1 tab. (ERA
citation 14:009617)

Descriptors: #*Ground Motion; #*Savannah River Plant; Compiled Data;
Forecasting; Mathematical Models; Monte Carlo Method; *Seismic Events;
*Site Characterization

Identifiers: ERDA/580201; ERDA/052002; *Engineering geology; NTISDE

Section Headings: 48F (Natural Resources and Earth Sciences--Geology and
Geophysics); 77H (Nuclear Science and Technology--Reactor Engineering and
Nuclear Power Plants); 89D (Building Industry Technology--Structural
analyses)

PB89-148035/XAB

Fire Ignitions from the Whittier Narrows Earthquake of October 1, 1987

Wiggins, J. H.

Crisis Management Corp., Redondo Beach, CA.

Corp. Source Codes: 093789000

Sponsor: National Science Foundation, Washington, DC. Directorate for
Engineering.

Report No.: REPT-2020.1; NSF/ENG-88019

8 Nov 88 63p

Languages: English

Journal Announcement: GRAI8909

See also PB88-130331. Sponsored by National Science Foundation,
Washington, DC. Directorate for Engineering.

NTIS Prices: PC A04/MF A0l

Country of Publication: United States

Contract No.: NSF-CES88-03595

The purpose of the investigation was to examine the fire ignitions that
took place as a result of the Whittier Narrows earthquake and determine
ignition rates as a function of Modified Mercalli Intensity. Using this
information and a complex fire modeling algorithm, the potential for
conflagration can be developed. The objectives of the study were to: (1)
count the number of ignitions; (2) describe them as to intensity region and
location about the epicenter; and (3) identify the sources of the
ignitions, such as electrical, gas, or flammable liquid spills.

Descriptors: *Earthquakes; *Fires; Intensity; Forecasting; Statistical
data; Graphs(Charts); California; Ignition; Mathematical models; Sources

Identifiers: Conflagration; Whittier(California): Los Angeles
County(California); NTISNSFENG

Section Headings: 89G (Building Industry Technology-=Construction
Materials, Components, and Equipment); 48F (Natural Resources and Earth
Sciences--Geology and Geophysics)

AD-A201 728/3/XAB
Nonlinear Dynamic Analysis of Embedded Structures
(Final rept. Jun 86-Aug 87)
Finn, W. D.
Cork Geotechnics Ltd., Castlemartyr (Ireland).
Corp. Source Codes: 080757000; 414717
Sponsor: Army Research Development and Standardization Group (Unite?::j



Kingdom), FPO New York 09510.

Report No.: R/D-5491-EN-01-F

7 Mar 88 87p

Languages: English

Journal Announcement: GRAI8909

NTIS Prices: PC A05/MF A0l

Country of Publication: Ireland

Contract No.: DAJA45-86-C-0033; 1L161102BH57; 01

A computer program, TARA-3, developed for conducting nonlinear hysteretic
dynamic response analysis is presented. The program can operate in either a
total or effective stress mode. It may be used to analyze the seismic
response of earth structures and soil-structures interaction systems such
as nuclear containment structures. Validation studies of TARA-3 using data
from seismic tests on centrifuged models are described. These studies
confirm the capability of TARA-3 to predict accelerations, porewater
pressures, and displacements 1in complex soil-structures systems during
seismic loading with acceptable accuracy and reliability for engineering
design. Keywords: Earth quake engineering; Nonlinear dynamic analysis;
Hysteretic stress strain model; Seismic centrifuge tests; Seismic porewater
pressures; Seismic settlements; Accelerations; Displacements. (jhd)

Descriptors: Acceleration; Accuracy; Centrifuges; Computer programs;
Containment (Nuclear reactors); Displacement; *Earth movement; Structural
response; Embedding; *Earthquake engineering; *Hysteresis; Models;
Nonlinear analysis; Reliability; Response; Seismic detection; Seismology;
*Stress strain relations; Stresses: Structures; Test methods

Identifiers: *Foreign technology; TARA-3 computer program; NTISDODXA

Section Headings: 50B (Civil Engineering--Civil Engineering); 89D
(Building Industry Technology--Structural analyses); 46E
(Physics-~Structural Mechanics)

DE88014937/XAB

Natural Phenomena Hazards Modeling Project: Preliminary Flood Hazards
Estimates for Screening Department of Energy Sites, Albuquerque Operations
Office

McCann, M. W. ; Boissonnade, A. C.

Department of Energy, Washington, DC. Office of Nuclear Safety.

Corp. Source Codes: 052661334; 9519998

Sponsor: Lawrence Livermore National Lab., CA.; Department of Energy,
Washington, DC.

Report No.: UCRL-21045

May 88 425p

Languages: English

Journal Announcement: GRAI8905; NSA1300

Portions of this document are illegible in microfiche products.

NTIS Prices: PC Al8/MF A0l

Country of Publication: United States

Contract No.: W-7405-ENG-48

As part of an ongoing program, Lawrence Livermore National Laboratory
(LLNL) is directing the Natural Phenomena Hazards Modeling Project (NPHMP)
on behalf of the Department of Energy (DOE). A major part of this effort is
the development of probabilistic definitions of natural phenomena hazards:;
seismic, wind, and flood. In this report the first phase of the evaluation
of flood hazards at DOE sites is described. Unlike seismic and wind events,
floods may not present a significant threat to the operations of all DOE
sites. For example, at some sites physical circumstances may exist that
effectively preclude the occurrence of flooding. As a result, consideration
of flood hazards may not be required as part of the site design basis. In
this case it is not necessary to perform a detailed flood hazard study at
all DOE sites, such as those conducted for other natural phenomena hazards,

seismic and wind. The scope of the preliminary flood hazard analysis ii'

L7l



restricted to evaluating the flood hazards that may exist in proximity to a
site. The analysis does involve an assessment of the potential encroachment
of flooding on-site at individual facility 1locations. However, the
preliminary flood hazard assessment does not consider localized flooding at
a site due to precipitation (i.e., local run-off, storm sewer capacity,
roof drainage). These issues are reserved for consideration by the DOE site
manager. 11 refs., 84 figs., 61 tabs. (ERA citation 13:051370)

Descriptors: #*Floods; *Hazards; Emergency Plans; Environmental Transport:
Forecasting; Human Populations; LASL; Mathematical Models; Missouri; Mound
Laboratory; Pantex Plant; Pinellas Plant; Radionuclide Migration; Risk
Assessment; Rocky Flats Plant; Sandia Laboratories; Site Characterization;
US DOE

Identifiers: ERDA/290300; NTISDE

Section Headings: 89D (Building Industry Technology--Structural analyses)
: 48E (Natural Resources and Earth Sciences--Soil Sciences); 97GE
(Energy--General)

AD-A200 576/7/XAB

Non-Linear Material Three Degree of Freedom Analysis of Submarine Drydock
Blocking Systems

(Master’s thesis)

Hepburn, R. D.

Naval Postgraduate School, Monterey, CA.

Corp. Source Codes: 019895000; 251450

May 88  244p

Languages: English Document Type: Thesis

Journal Announcement: GRAIS8905

NTIS Prices: PC All/MF A0l

Country of Publication: United States

U.S. Naval shipyards where submarines are dry-docked are located in
regions of the United States where significant earthquakes are known to
occur. The graving dry-docks at these shipyards are currently designed to
withstand earthquake accelerations up to 0.26 g’s. This thesis develops a
nonlinear material model for wood drydock block caps which more closely
represents 1its actual behavior than linear elastic material models used
previocusly. Using this non-linear model, it is determined that submarine
drydock blocking systems would fail at even lower earthquake accelerations
than that predicted by linear material models. This confirms that submarine
drydock blocking systems would fail at accelerations which are
significantly lower than the Navy’s 0.2 g survival requirement. New
blocking materials are then analyzed using non-linear models developed in
this thesis in order to determine their potential for increasing system
survivability. The materials analyzed are natural rubber and dynamic
isolators. It is determined that when these materials are incorporated in
the blocking systems, significant increases in survivability occur;
however, all the systems still fall well below the required 0.2 g level.
This thesis makes it clear that the current submarine drydock blocking
systems provide inadequate protection of the submarines from accelerations
caused by highly probable earthquakes, but the use of new blocking
materials can reduce the risk of blocking failure. (KT/AW)

Descriptors: Acceleration; Blocking; Drydocks; Dynamics; Earthquakes;
Elastic properties; Failure; Isolation; Linearity; Materials; *Mathematical
models; Natural rubber; Navy; *Nonlinear systems; Probability; Protection;
Risk; Shipyards; *Submarines; Survivability; United States; Wood

Identifiers: SUBMARINE DRYDOCK BLOCKING SYSTEMS; THREE DEGREES OF FREEDOM
: Theses; *Seismic engineering; NTISDODXA

Section Headings: 50B (Civil Engineering--Civil Engineering); 89D
(Building Industry Technology--Structural analyses); 72E (Mathematical

Sciences--Operations Research)



PB89-852180/XAB

Earthquake Engineering: Buildings, Bridges, Dams, and Related Structures.
January 1988-December 1988 (Citations from the NTIS Database)

(Rept. for Jan 88-Dec 88)

National Technical Information Service, Springfield, VA.

Corp. Source Codes: 055665000

Dec 88 52p

Languages: English Document Type: Bibliography

Journal Announcement: GRAI8S04

Supersedes PB88-854567. See also PB89-852172.

NTIS Prices: PC NO1l/MF NO1

Country of Publication: United States

This bibliography contains citations concerning the dynamic response of
buildings, bridges, and dams to earth movements and seismic waves. Topics
include structural design considerations in active areas, soil-structure
interactions during seismic events, and mathematical models used to predict
structural response. Seismic evaluations for structural adequacy at
specific sites, and seismic upgrading methods are also treated. (This
updated bibliography contains 70 citations, all of which are new entries to
the previous edition.)

Descriptors: *Bibliographies; *Structural engineering; *Earthquake
resistant structures; Buildings; Bridges(Structures); Dams

Identifiers: *Earthquake engineering; Published searches; NTISNTISN;
NTISNERACD

Section Headings: 89D* (Building Industry Technology--Structural
analyses); 50B* (Civil Engineering=--Civil Engineering); 88E (Library and
Information Sciences--Reference Materials)

PB88-868880/XAB

Radon Detection and Measurement. January 1970-September 1988 (Citations
from the Compendex Database) '

(Rept. for Jan 70-Sep 88)

National Technical Information Service, Springfield, VA.

Corp. Source Codes: 055665000

Sep 88  135p .

Languages: English Document Type: Bibliography

Journal Announcement: GRAI8822

Supersedes PB87-866083.

NTIS Prices: PC NO1l/MF NO1

Country of Publication: United States

This bibliography contains citations concerning the measurement of radon
and radon daughter isotopes in various énvironments. Radon measurement in
homes and buildings, mines, rainwater, groundwater, soils, in the Arctic
and other atmosphere, and in exhaled air is discussed. Radon exhalation
rates of building materials and mine tailings are noted. Analytic methods
and equipment used to measure radon and radon isotopes are described. Radon
detection as an earthquake prediction tool is briefly presented. (This
updated bibliography contains 271 citations, 37 of which are new entries to
the previous edition.)

Descriptors: *Bibliographies; *Radon; *Radioactive contaminants; *Natural
radiocactivity:; Radiation measuring instruments; Houses; Construction
materials

Identifiers: *Indoor air pollution; Radon 222; Radiation monitoring; Mill
tailings; NTISNTISI; NTISNERACD

Section Headings: 68F* (Environmental Pollution and Control--Radiation
Pollution and Control); 68A (Environmental Pollution and Control--Air
Pollution and Control); 77E* (Nuclear Science and Technology--Nuclear
Instrumentation); 89E* (Building Industry Technology--Building Standards
and Codes); 88E (Library and Information Sciences--Reference Ma1:erials)(::>

9.3



PB88-235643/XAB

Seismic Design of Monolithic Bridge Abutments

Crouse, C. B. ; Hushmand, B. ; Liang, G. ; Martin, G. ; Wood, J.

Earth Technology Corp., Long Beach, CA.

Corp. Source Codes: 082992000

Sponsor: National Science Foundation, Washington, DC. Directorate for
Engineering.

Report No.: NSF/ENG-86062

Jul 86 127p

Languages: English

Journal Announcement: GRAI8822

Proceedings of Joint U.S.-New Zealand workshop on Seismic Resistance of
Highway Bridges held at San Diego, CA., May 8-10 1985. Sponsored by
National Science Foundation, Washington, DC. Directorate for Engineering.

NTIS Prices: PC A07/MF A0l

Country of Publication: United States

Contract No.: NSF-ECE83~-16976

The objective of the research was to investigate the soil-structure
interaction characteristics between monolithic bridge abutments and the
surrounding soil. The investigation consisted of: (1) vibration tests on
the Horsethief Bridge, a single span structure with monolithic abutments,
located near Corona, California; and (2) static and dynamic tests on a
1/100 scale model of this bridge in the centrifuge at the California
Institute of Technology. The test results, which revealed significant
soil-structure interaction, were predicted reasonably well by finite
element models of both bridge-soil systems. Further research would be
helpful to: (1) complete the understanding of the behavior of monolithic
abutments during 1lateral seismic loading; and (2) translate the results
into a design guide suitable for direct use by the bridge engineer.

Descriptors: *Highway bridges; *Abutments; Seismic effect; Soil mechanics
; Dynamic tests; Vibration tests
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For seismic design of structures, earthquake input is usually defined in
terms of pseudo acceleration response spectra. However, recent research has
identified the need of defining the design input in terms of the relative
velocity and relative acceleration response spectra as well. Furthermore,
for the equivalent 1linear analysis of hystertically behaving structures,
one also needs to define the response spectra of a massless oscillator.
Based on the analysis of available earthquake records, the study defines
the above mentioned response spectra as the seismic design input for



various site conditions. The available earthquake records are classified
into five groups according to their site stiffness and epicentral distance
as the grouping parameters. The motion parameters of average frequency and
significant duration are obtained for each group and their effect on the
response spectra is studied. Correlation analyses between various ground
motion characteristics such as peak displacement, velocity, acceleration
and root mean square acceleration are also carried out for each group. It
is shown that the relative spectra can be reliably estimated from the
pseudo spectra. The site dependent design spectra are defined for a wide
range of oscillator periods and damping ratios.
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Attention 1is focused on a wall model recently proposed by Japanese
researchers. The model, based on a macroscopic approach, idealizes the
generic wall member as three vertical line elements with infinitely rigid
beams at the top and bottom floor levels. The two outside elements are
truss elements to represent the axial stiffness of the boundary columns;
the central element is a one-component model constituted by horizontal,
vertical and rotational springs to represent, respectively, the shear
stiffness of the wall, the vertical axial stiffness and the flexural
stiffness of the central panel. Modifications of the wall model are
developed in the studies reported. The main modification is aimed at
improving the simulation of the hysteretic behavior of the axial elements
adopted by the Japanese. These axial elements are replaced by new elements
which simulate more closely the hysteretic behavior of a reinforced
concrete (R C) column member under axial load reversals. In order to check
the effectiveness and reliability of the modified wall model, a numerical
investigation is carried out by calibrating the results against measured
behavior of a series of R C structural walls that have been tested at the
University of california at Berkeley. The modified wall model proves to be
effective and suitable for incorporation in a practical nonlinear analysis
of R C multistory structural systems.
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The report summarizes the research conducted in the Six-Story
Eccentrically Chevron Braced Steel Building Structures Phase of the
U.S.-Japan Cooperative Earthquake Research Program. The selection, design
and testing of the prototype are discussed and a review of the design of
the eccentrically chevron braced prototype, in accordance with the 1985
UBC, 1984 ATC 3-06 and 1986 SEAOC, is presented. The results of the static
and dynanic analyses of the prototype are discussed. The design,
construction and instrumentation of the model are described and its
mechanical characteristics are compared with those results predicted by
DRAIN-2DX. The experimental program, the earthquake simulator tests and the
data acquisition and processing techniques, in addition to the predicted
strength and response of the model, are discussed in detail.
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Despite it’s extensive use, low tensile strength has been recognized as
one of the major drawbacks of concrete. Although one has learned to avoid
exposing concrete structures to adverse static tensile 1loads, these
structures cannot be shielded from short duration dynamic tensile loads.
Such 1loads originate from sources such as impact from mnissiles and
projectiles, wind gusts, earthquakes and machine vibrations. In addition,
modern computer-aided analysis and use of concrete for special structures
such as reactor containment vessels, missile storage silos and fall-out



shelters, has led to a growing interest in the cracking behavior of
concrete. Experimental results indicate that the fracture strength and
cracking behavior of concrete are affected by the rate of loading. To
accurately predict the structural response under impact conditions, the
knowledge of behavior of concrete at high rates of loading is essential.
Using a two degree of freedom model guidelines were developed for designing
an impact test setup, thus enabling one to conduct impact tests free of
adverse inertial effects. Based on these guidelines, the author has
developed an instrumented modified Charpy impact testing system. This
experimental test setup was used to obtain basic information such as
load-deflection relationship, fracture toughness, crack velocity (measured
using ‘Krak Gages’), and load-strain history during an impact fracture
event of plain concrete and SFRC.
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The report provides specific procedures for the seismic design of bridge
foundations and abutments based on hand-calculation methods using design
charts and computer methods. The report supplements the Seismic Design
Guidelines For Highway Bridges published as a design specification by the
American Association of State Highway and Transportation Officials (AASHTO)
in 1983. Design procedures are presented for footings, piles, drilled
shafts, and abutments. Comments on site investigation procedures and in
situ and laboratory testing are also provided in relation to determination
of site soil parameters for analyses. Additional comments are provided on
earthquake-induced 1liquefaction and slope stability as they affect bridge
foundation design. The selected design procedures were verified by
comparing analytical predictions with experimental data.
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A necessary design element for buildings and other structures subjected
to strong ground motions due to earthquakes is an estimate of the frequency
and intensity of earthquakes expected to occur in the region during the
economic life of the structure. It is also necessary to estimate the ground
motion response at a site, given that an earthquake of a certain size and a
certain distance away from the site occurs. Recognizing the random nature
of earthquake occurrences, and the limited understanding of the physical
processes leading to seismic loading at a site, analytical models have been
developed to predict the probability of exceeding a given level of ground
motion during a specified period. The report presents the results of
initial (Phase I) efforts to refine and improve state-of-the~art models for
predicting ground motion responses, and ultimately, to improve subsequent
seismic hazard estimates.
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Two scale-model structures representing an idealized auxiliary building
were seismically tested. The scales (1/42, 1/14) were chosen so that both
structures were models of the prototype, and the 1/42-scale model was_a



1/3-scale model of the 1/14~scale structure. Both models were constructed
out of microconcrete. The 1/42-scale used wire mesh to simulate
reinforcing, and the 1/14 scale used model deformed bars. The general
result verified previous test experience in the program: the frequency
response of these structures, when subjected to seismic design loads, will
be below that predicted from the structural analysis. The implication of
the result for equipment and piping is under investigation. The
recommendation of the program, based on testing thus far, is to verify the
conclusions on larger real concrete structures of a geometry that will be
agreed upon by the technical review group for the program.
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Studies are presented which indicate the feasibility of an in situ
testing procedure for determining in situ c¢yclic and dynamic soil
properties. The properties are to be described in the detail and with the
accuracy appropriate for later stages of the analysis and design of
important, earthquake-resistant, soil-structure-equipment systems. The
procedure is intended to allow more effective use of analysis procedures
used to predict system behavior during earthquakes. One study in which
tests were simulated analytically indicates theoretical feasibility. A
second study indicates operational and economic feasibility. Items were
identified which could create added uncertainty in inferring soil
properties, but the added uncertainty was judged to be only modest.
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During earthquakes, ground movement can cause soils to lose strength or
stiffness resulting in structures settling and embankments sliding. A
phenomenon contributing to this loss in strength and subsequent failures is
called soil liquefaction. This title, however, does not refer to a single
well-defined event, but rather to a complex set of interrelated phenomena
which contribute to the occurrence of damage and and failures during an
earthquake. Numerous investigators have tried +to model and predict the
potential and probability of liquefaction occurring in soils. Since the
early 1960’s considerable attention has been given to the development of
laboratory testing procedures to provide improved methods of characterizing
the 1liquefaction properties of soils. Various test apparatus have been
designed or modified in an attempt to provide an accurate representation of
the stress state generated in-situ by earthquakes. To this end a number of
experimental devices including the cyclic triaxial, and cyclic simple shear
with repeatable representation of conditions in-situ during an actual
earthquake.
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This citation summarizes a one-page announcement of technology available
for utilization. Ninety-seven percent of all security alarms triggered each
year in the country are false because of improperly designed sensor systems
and faulty sensor installations, according to security experts at the Naval
Civil Engineering Laboratory (NCEL) . Sensors are set off by
non-threatening, unintended disturbances. A motion sensor could be
triggered by a sudden gust of wind, or a vibration sensor could be
activated by a small earthquake or a passing vehicle. Most alarms detect
only the physical presence of intruders inside a building but fail to sound
warnings when intruders are still outside attempting to gain entry. NCEL is
developing data that will determine the capabilities of various sensors for
use in formulating building design guidance. The new test data could lead
to development of a new technology featuring more sophisticated early
warning sensors. The advancement could result in increased alarm
reliability (perhaps 50 percent in the far future compared to today’s
meager 3 percent) and overall improved security. NCEL’s investigation into
sensors and their sensitivities focuses on a unique structure constructed
of four different building materials (wood, brick, concrete block, and
concrete) .
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The Center for Building Technology (CBT) of the National Bureau of
Standards (NBS) is the national building research laboratory. It works
cooperatively with other organizations, private and public, to improve
building practices. It conducts laboratory, field, and analytical research.
It develops technologies to predict, measure, and test the performance of
building materials, components, systems, and practices. The knowledge is
required for responsible ‘and cost-effective decisions in the building
process and cannot be obtained through proprietary research and
development. CBT provides technologies needed by the building community to
achieve the benefits of advanced computation and automation. CBT does not
promulgate building standards or regulations, but its technologies are
widely used in the building industry and adopted by governmental and
private organizations that have standards and codes responsibilities. The
report summarizes the projects underway in the Center during 1987.
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Physical model tests were performed on homogeneous cohesionless
embankments subjected to idealized ground motion. During the testing, the
response of model embankments to a sinusoidal input motion was monitored,
and acceleration and displacement data were collected. An analytical model,
based on Newmark’s sliding block theory, was used to estimate the permanent
displacement of sliding blocks subjected to input dynamic motion.
Analytical results were compared with physical model test results to assess
the validity of the mathematical model. It was concluded that the
mathematical model did not accurately predict the deformation of
homogeneous cohesionless embankment models because of difficulty in

determining the effective shear strength of the material at low normalII
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The primary Supernatant Treatment System (STS) confinement barriers have
sufficient reserve capacity, due to the inherent safety factors associated
with this type of construction, to survive extreme environmental loading
(e.g., design basis earthquake and tornado events) without structural
failure and leakage of high-level wastes into the environment. The primary
confinement barriers of highest reliability under earthquake and tornado
loading are the reinforced concrete vaults and chambers that enclose the
STS process vessels and piping. These buildings and tank vaults have been
designed to higher structural safety standards than required for life
safety by local building codes used in the design of industrial process
plants in New York state. The radiological shielding requirements generally
resulted in structural member sizes and wall thicknesses that were larger
and consequently stronger than found 1in conventional industrial plant
building design. The margin of safety against failure of the reinforced
concrete barriers 1is conservatively estimated at 2 to 4 times the design
basis earthquake. The least predictable element in the building barrier is
the PVC water stop between the STS building and the shield structure on
tank vault 8D-1. Tests and analysis indicate the water stop has an
estimated safety factor against rupture under earthquake of 3 or greater.
In terms of the internal piping and vessel systems that confine the raw
supernatant in its process flow path, the connecting piping between the
valve aisle, pipeway and shield structure appears to be the most vulnerable
under earthquake. The safety factor for the piping appears to be on the
order of 3. 26 refs. (ERA citation 12:036507)
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The workshop has discussed six subject areas through presentations and
open discussions. (1) Methods for seismic design of new masonry
construction and strengthening of exisiting buildings. (2) Behavior and
response of brick masonry structures and measures for mitigating damage.
(3) Behavior and response of block masonry structures and measures for
mitigating potential damage. (4) Earthquake simulation tests of model block
structures. (5) Evaluation and strengthening techniques for brick and block
structures. (6) Damage prediction and reliability analysis for masonry
structures.
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The report reviews the status of the Siting and Geotechnical Systems Area
of the Earthquake Hazard Mitigation Program, and recommends future
directions for research in the area. Participants at the workshop were
divided into four working groups concentrating on the following topics: (1)
soil and rock properties and constitutive laws; (2) ground motion
predictions and the effects of soil conditions on near surface motions, and
influence of soil properties on ground failure hazards; (3) ground motion
measurements, arrays, and instrumention; and (4) soil-structure interaction
and design aspects. 7

Descriptors: *Meetings; Soil mechanics; Rock mechanics; Ground motion;
Earth movements; Failure; Hazards; Soil dynamics; Construction; Buildings

Identifiers: *Earthquake engineering; NTISNSFENG

Section Headings: 48F (Natural Resources and Earth Sciences--Geology and
Geophysics); 89D (Building Industry Technology--Structural analyses)

o

s

i~



AD-A182 901/9/XAB

State-of-the-Art for Assessing Earthquake Hazards in the United States.
Report 24. WES RASCAL Code for Synthesizing Earthquake Ground Motions

(Miscellaneous paper)

Silva, W. J. ; Lee, K.

Woodward-Clyde Consultants, Walnut Creek, CA.

Corp. Source Codes: 079675000; 415101

Sponsor: Army Engineer Waterways Experiment Station, Vicksburg, MS.

Report No.: WES-MP-S-73-1-24

May 87 120p

Languages: English

Journal Announcement: GRATI8722

See also Report 23, AD-Al81 209.

NTIS Prices: PC A06/MF A0l

Country of Publication: United States

Contract No.: DACW39-85-M-1585

A computer code (RASCAL) has been developed to provide realistic
predictions of ground motion parameters for applications to earthquake
engineering risk assessment. The code incorporates random vibration theory
(RVT) to calculate peak value of acceleration and velocity in addition to
response spectra for specified earthquake source and propagation path
parameters. To generate synthetic time histories, the code combines the
phase spectra from observed strong motion records to a theoretical Brune
modulus. The above techniques are also employed to produce an acceleration
time history whose response spectrum matches a specified target or design
response spectrum.
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U.S.-Japan Cooperative Earthquake Research Program: Earthquake Simulation
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The report summarizes the University of California, Berkeley part of the
Six-Story Concentrically K-braced Steel Structure Phase of the U.S. -Japan
Cooperative Earthquake Research Program. The design of the full-scale test
building 1is reviewed and its behavior predicted analytically. The scale of
the largest model that could be tested on the U.C. Berkeley earthquake
simulator is determined. The reduced-scale model is designed, fabricated,
instrumented and, finally, tested on the earthquake simulator. The tes‘
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results and their implications regarding earthquake-resistant design and
construction of concentrically K-braced steel structures are evaluated. The
reliability of computer programs to predict the seismic response of steel
structures is also evaluated. Recommendations for improving the design and
construction of such braced steel frames are formulated.
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Japanese Private Sector Earthquake Programs and Their Applicability in
the United States. Volume 2. Earthquake Emergency Preparedness of Japanese
Industries
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The study focuses on the measures Japanese industries and businesses are
implementing to reduce their earthquake risk. Japan’s historic seismic
activity is discussed as well as perception of earthquakes, prediction of
earthquakes, and the public education program. Attention is directed to the
regulations pertaining to disaster preparedness in Japan. Activities of the
government of Shizuoka Prefecture are discussed, in particular the role
this prefectural government plays in promoting earthquake hazard reduction
among industries by providing financial incentives, and both planning and
technical guidance. The organizational and engineering measures implemented
at the Shizuoka General Hospital are discussed. The hospital, in the Tokai
Region, was designed and built after the prediction of a major earthquake
in the region. Earthquake damage incurred by the petroleum industry and
measures taken by this industry to minimize damage in the future are
discussed. Products developed by private industry specifically for
earthquake hazard reduction are identified.
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California Univ., Richmond. Earthquake Engineering Research Center.
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In the study a mathematical model is proposed to predict the nonlinear
in-plane behavior of clay brick masonry walls when subjected to dynamic
excitations. The study has two stages: the development of the form of the
mathematical model, and the establishment of the parameter functions
appearing in the model both using optimization and experimental data. The
experimental work was carried out using the shaking table of the Earthquake
Engineering Research Center, University of California, Berkeley. The
experiments involved in-plane horizontal earthquake excitations. The
intensity of excitation, starting with a small value, was increased
gradually through the beginning of cracking until damage is complete. Time
histories of accelerations and displacements relative to a fixed frame were
recorded at the upper and lower edges, and at the mid-length of the wall
specimen.
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The Center for Building Technology (CBT) of the National Bureau of
Standards (NBS) 1is the national building research laboratory. It works
cooperatively with other organizations, private and public, to improve
building practices. It conducts laboratory, field, and analytical research.
It develops technologies to predict, measure, and test the performance of
building materials, components, systems, and practices. This knowledge is
required for responsible and cost-effective decisions in the building
process and cannot be obtained through proprietary research and
development. CBT provides technologies needed by the building community to
achieve the benefits of advanced computation and automation. CBT does not
promulgate building standards or regulations, but its technologies are
widely used in the building industry and adopted by governmental and
private organizations that have standards and codes responsibkilities. The
report summarizes the projects underway in the Center during 1986.
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measurements; Acoustics; Illuminating; Plumbing; Construction materials;
Roofing; Concretes; Refrigerants
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Proceedings of West Coast Regional Coastal Design Conference Held on 7-8
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~ The four session topics were: Harbors, Sedimentation and Material
Disposal, Structures and Materials, and Coastal Processes. Partial
Contents: Exact and Approximate Solutions for Breakwater Gap Diffraction,
Beach Compartments, Littoral Drift, and Harbor Dredging, Shoaling of Port
of Astoria, Oregon, by Sediment from Mt. St. Helens Eruption, Coastal Field
Data Collection Program, Interactions between Water Waves and Currents in
Shallow Water, Monitoring Sediment Transport at Ocean Disposal Sites,
Geologic and Seismic Investigations of Dredge Disposal Sites off the Oregon
Coast, Numerical Modeling of the Physical Fate of Dredged Material Dumped
at Open Water Sites: San Francisco Bay and Puget Sound, Dredge Cutterhead
Flow Processes, Sedimentation Rates and Channel Deepening, Mouth of
Columbia River, Numerical Modeling, Testing and Analysis of Floating
Breakwater behavior, Use of Steel Fiber Reinforced Concrete for Casting of
Large Dolosse, Degradation of Rock Used in Erosion Control, Golden Gate
Bridge Pier ship Collision Study, Empirical Prediction of Wind-Generated
Gravity Waves, Flushing of Entrance Channel for Coastal
Lagoons--Mathematical Simulation, Net Shore-Drift along the Pacific Coast
of Washington State.

Descriptors: *Coastal regions; *Breakwaters; *Dredged materials; *Harbors
; *Sediment transport; *Sedimentation; *Symposia; *Ocean waves; California;
Control; Degradation; Disposal; Erosion; Fiber reinforcement; Floating
bodies; Geology; Gravity waves; Littoral drift; Mathematical models;
Monitoring; Oregon; Pacific ocean; Predictions; Puget sound; Reinforced
concrete; Rock; San francisco bay:; Sediments; Seismic waves; Shallow water;
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Shimizu Technical Research Bulletin, No. 3, March 1984
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Contents: Applicability of nonlinear stress-strain model to undisturbed
soils under cyclic 1loading; Deconvolution method between Kkinematic
interaction and dynamic interaction of soil-foundation system based on
observed data; Dynamic structure-soil=-structure interaction analysis by
boundary element method; Nonlinear behavior of a vertical pile subjected to
a static lateral load; Prediction of wave height distribution in harbors;
Experimental study on brittle fracture initiation characteristics of steel
reinforcing bars at 1low temperatures; A construction planning method by
computer simulation. ‘
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The report summarizes CBT’s research for 1985, and is arranged according
to CBT’s research programs. Each summary 1lists the project title, its

activities, point of contact in CBT, and sponsor. Contents:
computer-integrated construction; Structural loads and reliability;
Geotechnical engineering; Earthquake engineering; Thermal analysis and
measurements; Acoustics; Lighting research; Building controls;
Non-Azeotropic refrigerant mixtures vresearch; Test procedures for energy
appliances; Solar equipment; Plumbing research; Quality of building

materials; Performance of roofing systems; Predicting the performance and
service-life of concretes.
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Roofing; Concretes; Refrigerants
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Seismic Tests on Models of Reinforced-Concrete Category I Buildings
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International conference on structural mechanics in reactor technology,
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The behavior of reinforced concrete (R/C), Category I noncontainment
nuclear power plant structures subjected to seismic events of magnitude
greater than used in their original design has been investigated using two
sizes of scale models. Test results were analyzed to determine (1) maximum
input for the response to remain linear/elastic; (2) changes in stiffness,
damping, and modal frequency that are produced by seismic input greater
than that causing linear elastic response; (3) changes in floor response
spectra when the structure’s response is nonlinear/inelastic; and (4) the
magnitude of the seismic event necessary to fail (excessively crack) these
structures. By constructing models of two sizes, it was possible to make
two independent predictions of prototype behavior and to compare the
results from the two models. 1 ref., 4 figs., 1 tab. (ERA citation
10:033804)
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This' report presents a state-of-the-art model for inelastic response
analysis of braced steel structures. This model achieves realism and
efficiency by combining analytical formulations describing plastic hinge
behavior with empirical formulae based on experimental data. Several
empirical behavioral characteristics are implemented in this modeling
including (1) the variation of the tangent modulus of elasticity during
cycles, (2) the gradual plastification process of the plastic hinge, and
(3) the residual displacement due to material nonlinearities in the nominal
elastic range. Verification of the new model is performed on the basis of
quasi-static analyses of individual struts and dynamic response analyses of
a three-story X-braced steel frame, representative of offshore platforms.
The model 1is applied to the study of the design of a real sized six-story
K-braced steel building frame.
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Base isolation, an approach to seismic structural design, is discussed,
and 1its use in the design of the Foothill Communities Law & Justice Center
(FCLJC) in Rancho Cucamonga, California, is described. FCLJC’s design
parameters are noted: it was designed for an 8.3 Richter event on the San
Andreas Fault, with all structural members remaining in the elastic range
and all functions remaining operational after the event. Additionally,
because all the significant earthquake motion is concentrated at the
bearings rather than encompassing hundreds of columns, beams, and walls,
the overall system is more predictable. The base-isclated design resulted
in a savings of $1 million in structural steel in comparison with the
conventional steel frame that had been employed in a preliminary design.
Finally, when compared to the preliminary design, the base isolated design
exhibited a reduction of forces transmitted into the building by a factor
of up to seven. Construction details are supplied, and appendices contain a
technical report on design of bearings, computer plots from time history
analyses, construction costs, fabrication descriptions, and a draft of the
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code for base isolation design of buildings.
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A US Nuclear Regulatory Commission-funded experimental program designed
to obtain information on the structural behavior of reinforced-concrete
buildings has been underway at the Los Alamos National Laboratory since
1980. This information will aid the NRC in evaluating the seismic
capacities of existing Seismic Category I buildings. Scale models of
reinforced-concrete shear walls and buildings were subjected to static and
dynamic tests. Simulated seismic tests were conducted on model structures
constructed to two scales (1/30 and 1/10), permitting an evaluation of the
effect of scale in experimental investigations of reinforced-concrete
structures. Monotonic and cyclic quasistatic tests provide information on
strength, stiffness, strength and stiffness degradation, ductility, and
general load-deflection behavior up to the ultimate load. The dynamic tests
yielded information on natural frequencies, equivalent viscous damping
values, initial stiffness and stiffness degradation, and general response
behavior. These experimental investigations have indicated that sine-sweep
tests are not suitable for reinforced-concrete structures and that the
initial stiffness of shear wall structures is less than predicted when
assuming an uncracked concrete section. (ERA citation 09:040911)
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This report summarizes research conducted at Berkeley as part of the
R/C(seven-story frame-wall) Building Structure Phase of the U.S.-Japan
Cooperative Earthquake Research Program. Besides describing the studies
conducted at Berkeley on a 1/5th-scale model of the test building, the
report has the following main objectives: (a) to evaluate the results of
these studies and discuss the degree of correlation between the
experimental responses of the full-scale model tested in Japan and the
1/5th-scale model tested in Berkeley, and between analytically predicted
and experimental responses; (b) to assess the states of art and practice of
seismic resistant design and construction of reinforced concrete frame-wall
structures in light of this evaluation; and (c) to formulate
recommendations for improvement in the states of the practice and art.
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The Center for Building Technology (CBT) of the National Bureau of .
Standards (NBS) 1is the national building research laboratory. It works
cooperatively with other organizations, private and public, to improve
building practices. It conducts laboratory, field, and analytical research.
It develops technologies to predict, measure, and test the performance of
building materials, components, systems, and practices. This knowledge is
required for responsible and cost-effective decisions in the building
process and cannot be obtained through proprietary research and
development. CBT provides technologies needed by the building community to
achieve the benefits of advanced computation and automation. CBT does not
promulgate building standards or regqulations, but its technologies are
widely used in the building industry and adopted by governmental and
private organizations that have standards and codes responsibilities. CBT
programs include: computer-integrated construction, structural safety,
earthquake hazards reduction, building physics, building equipment, quality



of building materials, and cement hydration.
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The fracture mechanics approach was applied to evaluate the structural
integrity of 9% nickel steel tanks. An analysis was made of the side-wall
and bottom plate constructions, each with a welded joint, and the side-wall
to annular plate connection. The stress intensity factor (K) was calculated
for each structural component under the most conceivably severe stress
states coupled with the effects of probable seismic loads, assuming a
surface defect of 100 mm in a 1/5 plate-thickness, and compared with the
fracture toughness of appropriate welded joints determined from a number of
notched wide-plate tests. Fracture tests were also carried out on models
representing each structural component to confirm the predictions obtained
from K-value analysis. These results showed that 9% nickel steel tanks
provide sufficient safety margins in terms of brittle fracture under
emergency loads such as in the LNG containers.
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Floor response spectra are commonly used as seismic inputs for the design
of secondary systems. Here several direct approaches based on the method of
mode displacement as well as mode acceleration have been developed for
generation of floor spectra for classically and non-classically damped
systems. The mode displacement approaches require pseudo acceleration and
relative velocity spectra whereas the mode acceleration approaches require
relative acceleration and velocity spectra as their seismic inputs. These
proposed approaches have been validated by a comprehensive numerical
simulation study involving several ensembles of time histories. For
structural systens with dominant high frequency modes, the mode
displacement approaches may give inaccurate results if only a first few
modes are used in the analysis, whereas the mode acceleration approaches
will still predict the response accurately. Therefore, the mode
acceleration approaches are proposed as better alternatives to the mode
displacement approaches which are currently used.
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Results are presented of research on unreinforced masonry (URM)
buildings. An extensive survey of URM buildings in six regions of the
country was undertaken to identify the characteristics of those buildings.
A computer model was developed to pretest and predict the responses of
walls and diaphragms when subjected to simulated ground motion. Tests were
conducted on specimen walls and diaphragms and on existing URM buildings to
confirm and refine the methodology. A cost effective means was found for
evaluating and retrofitting URM buildings to withstand earthquakes. Use of
this innovation occurred as a result of important events during the life of
the research project, including a series of workshops held for officials,
engineers, and building owners to acquaint them with the research, and
active dissemination of project results.
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Recent years have witnessed an intensified interest in the mechanics of
soils and rocks, as well as concrete. Applications in geotechnical and
structural engineering, mining and pretroleum engineering, nuclear power
plant safety, underground excavation, earthquake predictions, structures in
the ocean, and the mechanics of celestial bodies, abound with mechanics
problems which call for more realistic and more accurate solutions. Work in
this field has proceeded to a large extent separately within various
professional groups, and communication among civil engineers,
geophysicists, mining engineers and theoretical mechanicists have been
quite limited, even though their problems are similar from the viewpoint of
mechanics. Therefore, the primary objective of the William Prager Symposium
was to bring together specialists from these various professional groups
and disciplines, and thus promote interdisciplinary cooperation.
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The seismic response of steel composite curved box girder bridges has
been predicted by computing the natural frequency of the bridge and using a
response spectrum curve for both translation and rotational accelerations.



The natural frequencies have been predicted by simulation of the continuous
curved bridge, restrained by equivalent springs. These natural frequencies
are then utilized in conjunction with the response spectrum curves to
evaluate the equivalent seismic force to be applied to the structure.
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An element of the seismic hazard assessment program at the Savannah River
Plant (SRP), South Carolina, was the measurement of the in situ
state-of-stress existing in the crystalline basement rock below the site.
Hydraulic fracturing stress and related geophysical measurements including
borehole televiewer 1logs were performed in a series of wells at various
locations on the SRP site. Prior to the start of the field program, scoping
studies wusing laboratory measured rock properties and the estimated
regional stresses in a boundary element program were performed to predict
if wellbore breakouts would occur in the borings depth. At the depths of
the wells, the laboratory strength of the rock was great enough to prevent
failure unless the in situ stresses were very high. The in situ stress
field measured at the site is similar to that found at comparable depths in
the region, where S(sub H) > S(sub h) > S(sub v) and the maximum horizontal
stress is oriented NE-SW. The measured stress state indicated high
horizontal stresses that could cause reverse faulting on favorably oriented
pre-existing planes of weakness. This reverse faulting is consistent with
the observed structure of the basement rock on site. 22 refs., 5 figs., 2
tabs.
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Since hypocenters of earthquakes are usually deeper than those of
explosions, depth of focus measurement could be a valuable source
discrimination parameter for test ban treaty verification. In this paper,
we study the problem of determining depth of underground sources using a
small planar network. By deriving analytical results and by verifying these
results with computer simulation of seismic networks, we show that in terms
of estimating source depths accurately, performance of a network can be
improved using an appropriate distribution of stations. While it is
desirable to place the stations close to the source, there might be
physical 1limitations to this strategy in a verification scenario. We have
shown for a given closest station-source radial distance, it is desirable
to place some of the other stations about twice as far as this distance,
from the source, for better depth estimation. Furthermore, a distribution
of stations which results in a set of source-receiver distances which are
all different from each other is desirable for accurate depth estimation of
shallow sources. 10 refs., 6 figs. (ERA citation 14:027056)
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For an accurate geoacoustic model to be constructed an area’s geology
must be well understood. In some areas modeling may not be successful
because small-scale lithologic and topographic changes are not recognized
from available data. Currently, we cannot obtain complete measurements of
sediment properties such as velocity and density from a drill hole.
Laboratory and in situ measurements do not agree, and attempts to reconcile
the two have not been effective. In constructing our gecacoustic models we
added high-velocity stringers which are almost always present in nature;
e.g., worldwide occurrences of chert have been documented by DSDP cores. We
constructed geoacoustic models for 5 areas in the western North Atlantic.
For 2 areas we used laboratory and seismic data collected during DSDP
studies, as well as published reports, to construct detailed models. For
the remaining areas we tabulated generalized sediment velocity and
lithology information from published reports. It became apparent that some



areas have such rugged topography and variable lithology that traditional
modeling probably will be unsuccessful unless the geology is known in great
detail. Some continental margin shallow-water sites and some deep ocean
sites, such as DSDP site 417/418, are much more predictable and should be
easier to model; however, even site 417/418 has unique geologic factors
that will cause actual seismic propagation to differ from our model
predictions. However, deviations from predicted values should be reasonably
small at (5-50 Hz) frequencies. (EDC)
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A regional event discriminant is being developed and tested based on the
waveform of high frequency Pn. The data base being used in the development
consists of signals from explosions and earthquakes recorded on the western
U.S. digital network. It has been discovered that at most stations the
waveform of Pn onset 1is remarkably stable and different from the
corresponding waveforms from earthquakes. A forward modeling study of broad
band explosion Pn’s revealed that the distinctive character of their
waveform is caused by a strong pPn arrival. Depth phases from earthquakes
arrive much later in the signal. It was found that a clear effective pPn
arrival was present in all cases. However, it consistently arrives later
than the predicted elastic +time. For Pahute events, the amplitude of
effective pP 1is close to the elastic predictions. For Yucca Valley, it is
consistently 1larger indicating the effect of a site dependent nonlinear
process 1in the source region. An appropriate value of t* for Pn appears to
be in the range of 0.1 to 0.2 seconds. The frequency content of the
explosion Pn energy indicates that it is caused by turning rays in the 1lid
gradient rather than true head waves traveling on the crust mantle
interface. The discrimination capacity of the Pn waveform was measured
guantitatively by correlating the average explosion Pn trace with a data
pase of explosion and earthguake signals. Keywords: Synthetic seismograms,
Nuclear explosion testing, Underground explosions. (JD)
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A particularly detailed. set of observations in the vicinity of an
intraplate, thrust earthquake (M 7.4) in Argentina, indicate a cyclic
pattern of deformation very similar to that reported previously for
interplate earthquakes. This deformation cycle, which may be characteristic
of many seismically active areas, consists of: (1) steady strain
accumulation, possibly punctuated by strain reversals; (2) coseismic strain
release; (3) a period of continued strain release due to afterslip
(persisting for perhaps a year or so); and (4) rapid postseismic strain
accumulation which decreases exponentially and grades into steady strain
accumulation. Deformation associated with three earthgquakes in the U.S.
(1940, M7.1 Imperial Valley cCalifornia; 1964, M8.4 Alaska; 1959, M7.5
Hebgen Lake, Montana) are interpreted in light of this general earthquake
cycle and are used to investigate the mechanics of strain release for these
events. These examples indicate that large postseismic movements can occur
for strike-slip, thrust, and normal fault events, and both viscoelastic
relaxation and postseismic after-slip must be incorporated in models of
earthquake related deformation. The mechanics of the strain release process
revealed by these examples has implications for estimating earthquake
repeat times from geodetic observations near active faults.
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The overall objective of this research is to stimulate the development of
wave propagation sensor techniques for the evaluation of in-situ
conditions. Assessment of conditions in the built environments is critical
to the management of infrastructure, and there are significant
opportunities for developing such sensor technology which have yet to be
fully exploited. This research has been directed towards providing a
development framework, and an associated set of developmental tools,
applicable to wave propagation techniques. Such techniques include
seismics, sonics and ultrasonics, and impulse radar. The research has
focused on the development of tools in two areas: (1) predictive analytic
models and waveform synthesis techniques, and (2) laboratory evaluation
techniques. The development of these tools has been specifically oriented
towards applications involving identification, location, and
characterization of regular and irregular subsurface anomalies. Originally
this research was conceived in an effort to exploit commonalities between
electromagnetic and mechanical wave propagation techniques. As we discussed
in the summary of findings, this perspective was found to be toc broad at
this stage of the research. Such a perspective will be more meaningful when
a better understanding of specific properties of the media is achieved.
Keywords: Non destructive testing; Wave propagation; Sensor techniques;
Infrastructure assessment and management; wave form synthesis techniques.
(3hd)
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This report presents a preliminary assessment of the costs and benefits
associated with changes in the seismic design basis of waste-handling
facilities. The objectives of the study are to understand the capability of
the current seismic design of the waste-handling facilities to mitigate
seismic hazards, evaluate how different design levels and design measures
might be wused toward mitigating seismic hazards, assess the costs and
benefits of alternative seismic design levels, and develop recommendations
for possible modifications to the seismic design basis. This preliminary
assessment is based primarily on expert judgment solicited in an
interdisciplinary workshop environment. The estimated costs for individual



attributes and the assumptions underlying these cost estimates (seismic
hazard levels, fragilities, radioactive-release scenarios, etc.) are
subject to large uncertalntles, which are generally identified but not
treated explicitly in this preliminary analysis. The major conclusions of
the report do not appear to be very sensitive to these uncertainties. 41
refs., 51 figs., 35 tabs. (ERA citation 14:024201)
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The Navy has $25 billion worth of facilities in seismically active
regions. Each year $200 million of new facilities are added to those in
seismically active areas. The Navy, because of its mission, must locate at
the waterfront with a high watertable and often on marginal 1land.
Seismically induced liquefaction is a major threat to the Navy. Presently,
procedures do not exist to analyze the effect of 1liquefaction on
structures. Developing an effective stress soil model will provide a tool
for such analysis of waterfront structures. To understand the 51gn1f1cance
of 1liquefaction, it is 1mportant to note the damage caused in recent
experiences. This study is directed toward examlnlng the predictive
capabilities of the numerical procedure proposed in a previous work titled
studies of the capabilities of a soil model to predict axial
drained/undrained responses of two sands. Keywords: Finite element
analysis, User manuals, Plotting, Initial displacement/velocity data.
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A mathematical model to describe seismic wave propagation in both dry and
water-saturated, particulate materials is derived on the basis of the
response of a regular array of like elastic spheres. The theories of Hertz
and Mindlin are used to model the normal and tangential compllances at the
intergranular contacts and the overall response of the array is found to be
governed by a set of nonlinear equations that depend on the quasistatic
loading history. These equations are integrated over a particular stress
history that simulates the normal buildup and relief of geostatic stress
(overburden pressure) in nature. Wave velocities are evaluated at various
stages during this stress history and the response is found to be
anisotropic with respect to both p- and s-wave velocities. In order to
simulate the response of marine sediments, the effects of water saturation
are investigated by using the compliances calculated for the dry skeletal
frame in conjunction with the Biot theory. Predictions of the model were
compared with laboratory experiments and all the general trends in response
were found to agree. Reprints. (EDC)
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We have made significant progress in the past two years towards our goal
of understanding fundamental processes of subduction. The results range in
spatial dimensions from small scale details of the plate interface within
the Shumagin seismic gap to updated probabilities of the occurrence of
great earthquakes along the entire Aleutian arc, and in time from the
earliest instrumentally recorded earthquakes to automatic processing of the
most recent events. It 1is necessary to study the entire range of scale
lengths because of the interaction between different tectonic elements. A
simple kinematic model describing flow of material down the Aleutian
subduction zone shows that arc geometry and current convergent directions
and rates can explain the distribution of seismicity and volcanism aloni
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the arc. Studies of the seismic source have begun to expand the frequency
band over which seismic rupture can be analyzed. A comparison of short and
long-period data from the Andreanoff Island earthquake raises fundamental
questions about how decoupled in space and time can the radiation of high
frequency energy be from the release of moment-rate producing slip during a
dynamic rupture. The basic source parameters were modeled by inverting
long-period P and SH waves while the high frequency characteristics were
approximated by the superposition of many small earthquakes used as
empirical Green’s functions. Modeling of the earthquake source has also
added insight into the mechanics of the transition from subduction zone to
transform fault in the Gulf of Alaska region. 34 refs., 19 figs. (ERA
citation 14:020789)
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The decline of prototype developments and seasonal aspect of SRIC
harvesting mandate examination of conventional logging machines. These
machines can be practical provided sufficient stem size. (ERA citation
13:057638) -

Descriptors: #*Savannah River Plant; *Seismic Events; Aquifers; Drill
Cores; Evaluation; Forecasting; Risk Assessment; Seismic Surveys;
Seismicity

Identifiers: ERDA/580201; NTISDE

Section Headings: 48F (Natural Resources and Earth Sciences--Geology and
Geophysics)

N89-11254/4/XAB

Effects of Seismic Waves, Part 2

De, S.

National Research Inst., Bankura (India).

Corp. Source Codes: 093432000; NL397201

Sponsor: National Aeronautics and Space Administration, Washington, DC.

Oct 88  18p

Languages: English .

Journal Announcement: GRAI8905; STAR2702

In Vibration Inst., the Shock and Vibration Digest, Volume 20, No. 10 p
9-26.

NTIS Prices: (Order as N89-11252/8, PC A05/MF A01)

Country of Publication: India

The literature on the effects of seismic waves on ground motion and
structures is reviewed. Mechanisms and predictions of earthquakes are also
reviewed and will be published in the October issue. Abnormal animal and



plant behavior before earthquakes, and disturbances in the ionosphere will
be published as Part 3 1in the December issue. Some recent problems in
seismology are described.
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The purpose of this project, initiated by INTEVEP is to develop a seismic
hazard characterization for the region of the Lake Maracaibo basin in
Western Venezuela (WV) with an emphasis at the sites of dikes built on the
eastern side of the lake. One task of the project was to assess the
seismicity of this region and to describe it in a form which can be used as
input to a seismic hazard analysis. The seismic parameters of interests
were seismo-tectonic zonation, distribution of earthquake magnitudes, and
the largest earthquake, i.e., upper magnitude cutoff. Because it is
difficult, or perhaps impossible, to precisely quantify such seismic
parameters using only the sparse historical record, expert judgment is
crucial. Thus two panels of experts were assembled, to supplement the lack
of opinions in the possible models of zonation, seismicity, (S-panel) and
ground motion attenuation (G-panel). In addition to the ground motion
models described in the ground motion questionnaire handed to the G-panel
experts, we performed some analysis, at LLNL, to develop a new breed of
models where the parameter of interest is now the number of cycles of a
given fraction of the peak ground acceleration, as a function of magnitude
and distance from the source of an earthquake, rather than the peak ground
acceleration (PGA) as a function of magnitude and distance. 20 refs. (ERA
citation 13:052457)
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An airblast prediction program for explosions, called BLASTO, has been
written for use with IBM-PC (or compatible) computers, to produce
overpressure-distance curves for a variety of interactive input conditions.
Several common units are allowed for each input, but calculation and output
are in SAI metric units. Explosion yield (chemical or nuclear) and ambient
atmospheric pressure are used to generate a referenced ‘Standard’
overpressure-distance curve. Explosives may be point charges at any height,
above ground or depth below the earth surface. Buried charges may also be
distributed in a sheet, or ’HEST’ configuration. If upper air weather data
or forecasts are available, they can be used to generate directed (wind
effects) sound velocity versus height structures which are interpreted to
give attenuated or enhanced overpressure-distance curves. These are
calculated for directions around the compass or toward specified targets or
communities. Evaluation of the recent accidental explosion at an ammonium
perchlorate (A-P) - plant in Henderson, Nevada, made use of BLASTO. Damage
inspection gave some estimates for incident overpressure at various ranges.
These showed considerable scatter, but they generally surrounded an
overpressure versus distance curve calculated for 1-kt NE free—-air burst.
Weather data and directed sound velocity calculations showed that some of
the closest residential damages  were in directions of minimal
weather-dependent blast distortion, allowing the conclusion that the
largest explosion could be simulated by a 250-ton HE surface burst.
Video-camera recordings, newspaper eye-witness accounts, post-accident
aerial photographs, seismic recordings, and a report of the A-P storage
pattern have been reviewed to show that this largest blast probably
occurred in a 1500-ton A-P collection. This leads to 1:6 TNT airblast
equivalence for A-P. 15 refs., 9 figs. (ERA citation 13:049473)
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Several studies of seismic hazards and seismic risk have been done for
the Los Alamos area. The most comprehensive one was completed in 1972 and
was intended for design engineering for the TA-55 Plutonium Facility. This



study concluded that a peak horizontal acceleration of 0.33 g was
appropriate for design of facilities at TA-55 since it was ’‘unlikely to be
exceeded.’’ Progress in several areas of earthquake studies in the past 15
years has provided an improved understanding of earthquake occurrence and
recurrence, as well as an improved ability to estimate ground response
resulting from possible local earthquakes. Because the results of the 1972
study are still being used for seismic design of new facilities at Los
Alamos, the seismic hazards and risks for Los Alamos should be reevaluated
in order to confirm that the 1972 results are still meaningful and valid.
Such a reevaluation is, however, beyond the scope of this report. 49 refs.,
9 figs., 1 tab. (ERA citation 13:047428)
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The US Department of Energy proposes to develop a limited enhanced oil
recovery project in the Shallow 0il Zone at Naval Petroleum Reserve No. 1
(NPR-1) Elk Hills. The project would employ steam forced into the
oil-bearing formation through injector wells, and would involve two phases.
The initiation of the second phase would be dependent on the economic
success of the first phase. The total project would require the drilling of
22 new wells in a 45-acre area supporting seven existing production wells.
It would also require construction of various surface facilities including
a tank setting (gas-oil separation system), steam generators, and a water
treatment plant. Adverse environmental impacts associated with the proposed
steam flood project would include the effects on vegetation, wildlife and
land-use resulting from the total reconfiguration of the topography within
the project bondaries. Other adverse impacts include the emission of oxides
of nitrogen, carbon monoxide, hydrocarbons and particulates from steam
generators, vehicles and associated surface facilities. Minor adverse
impacts include localized noise and dust during constuction, and reduction
of visual quality. 48 refs., 7 figs., 10 tabs.
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Los Alamos 1lies along and upon the Pajarito fault system, a major
intragraben structure of the Rio Grande rift. This fault system consists of
over 100 km of interconnected fault zones and traces. Geomorphic evidence,
including righ-lateral steps in stream valleys and disrupted drainages, as
well as apparent vertical offset of alluvial units determined by seismic
refraction, strongly suggests that the Pajarito fault zone is active. To
evaluate seismic hazards in the Los Alamos area, values for recurrence
intervals and characteristic earthquakes of the faults must be determined.
We recommend the trenching of young alluvium in Rendija and Guaje canyons
to obtain information regarding recurrence of the characteristic
earthquake. 23 refs., 9 figs. (ERA citation 13:031094)

Descriptors: New Mexico; *Seismic Events; Forecasting; *Geologic Faults;
*Ground Motion; Los Alamos; Recommendations; Rio Grande Rift; Seismicity

Identifiers: ERDA/510500; ERDA/580201; Los Alamos(New Mexico):; NTISDE

Section Headings: 48F (Natural Resources and Earth Sciences--Geology and
Geophysics)

N88-24114/6/XAB

Specific Features of Emanation, Temperature and Hydrodynamic Fields in
the Epicentral Zone of Tectonic Earthquake '

Ashirov, T. A. ; Ishankuliev, D. ; Ishankuliev, G. A. ; Dzholos, L. V. ;
Merkina, K. I.

Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear
Reactions.

Corp. Source Codes: 014897005; J0425482

Sponsor: National Aeronautics and Space Administration, Washington, DC.

Report No.: DE88-701140; JINR-18-86-708

1986 6p

Languages: Russian

Journal Announcement: GRAI8820; STAR2617

In Russian; English Summary.

NTIS Prices: PC A02/MF A0l

Country of Publication: Union of Soviet Socialist Republics

The random field variation in loose deposits from the zone of the
Cheleken-Kum-Dag fracture due to an earthquake with M = 5.6 was studied
using the nuclear track technique. The complex analysis of the variations
of emanation, temperature and hydrodynamical fields was carried out.
Abnormal changes in all the three fields during the Burun earthquake have
been found, due to changes in the rock structure of the central zone.

Descriptors: *Earthquakes; Forecasting; *Hydrodynamics; *Tectonics;
*Temperature distribution; Pressure dependence; Rocks; Temperature
dependence; Natural gas; Radioactivity; Radon; Time dependence

Identifiers: *Foreign technology; NTISNASAT

Section Headings: 48F (Natural Resources and Earth Sciences--Geology and
Geophysics)

DE88751602/XAB
Geoprospective Study of Radioactive Waste Repositories Applied to a



Paleosite

Filippi, C. ; Fourniguet, J. ; Godefroy, P. ; Manigault, B. ; Peaudecerf,

Commission of the Eurcpean Communities, Luxembourg.

Corp. Source Codes: 048489000; 1910850

Report No.: EUR-10933

1987  75p

Languages: French :

Journal Announcement: GRAI8816; NSA1300

In French.

U.S. Sales Only.

NTIS Prices: PC A04/MF A0l

Country of Publication: Other

The aim of this research is to valid the geoprospective approach
elaborated previously in the framework of contracts with Commission of
European Communities. The geoprospective approach 1is applied to a
‘’paleosite’’ 1i.e. to a region the evolution of which can be reconstructed
for the 1last 100.000 years. This work is performed on a part of Parisian
Basin near the English Channel coast. It allows to simulate the combined
effects of sea and river level variations, and tectonic activity. All these
factors taken in a rather severe context, would not have changed
significantly, the confining conditions of the geological barrier around a
radicactive waste repository. (ERA citation 13:008568)
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The radon field variation in 1loose deposits from the 2zone of the
Cheleken-Kum-Dag fracture due to an earthquake with M=5.6 was studied using
the nuclear track technique. The complex analysis of the variations of
emanation, temperature and hydrodynamical fields was carried out. Abnormal
changes in all the three fields during the Burun earthquake have been
found, due to alternation in the rock structure of the central zone. 14
refs.; 4 figs. (Atomindex citation 19:012418)
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Peculiar stress anomalies in the descending slab have been documented by
composite focal mechanisms to be associated with the zone that in 1978-80
slipped aseismically at depth. The exact geometry of the descending slab
has been delineated with the help of three-dimensional ray tracing. The
"detailed seismicity, tectonics and seismic potential of the Unalaska
seismic gap have been reviewed. It is believed to be presently capable of a
Mw approx. = 8.6 earthquake. A thorough analysis of the volcano seismicity
of Pavlof volcano indicates a close correlation of seismic signals with
periods prior and during eruptions, probably related to degassing of mobile
magma in the upper 1.6 km of the volcanic vent. After some quiescence in
1985 Pavlof erupted vehemently in spring 1986 and is still active at
present. A strong (10%) low-velocity anomaly in the crust beneath Pavlof
volcano and Emmons caldera has been detected. Strong-motion data for most
of Alaska, including those collected by the Shumagin accelerometer array
have been analyzed and indicate high peak accelerations and large scatter.
A thorough review of the seismic and volcanic hazards in the Gulf of Alaska
has been completed. Research results for the period 1984 to 1986 were
reported in 18 publications some of which are reproduced in this report. 26
refs. (ERA citation 13:025251)
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As part of continuing program to investigate the characteristics of
acoustic propagation and ambient noise in the very low frequency regime (20
Hz and less). Ninety -seven experiments were conducted off the Southeastern
coast of the U.S. (Cape Fear) in 1985. Preliminary results of the Cape Fear
data analysis have already shed some light on seismo-acoustic propagation.
At the source-receiver ranges thus far considered, considerable penetration
into the bottom is evident, particularly at frequencies below about 20 Hz.
Both body and Scholte waves appear to contribute to the propagation in the
sediment. Under certain conditions, the net S/N ratio of the vertical
geophone sensor is at 1least 6 dB higher than that of the hydrophone.
Although examination of the depth dependence of the waterborne transmission
loss as a function of range is still in process, spot checks at several
ranges do indicate agreement between the model (IFDPE) and measured results
(hydrophone array). The SAFARI and IFDPE models provide some insight into
certain aspects of the propagation, but alone, neither is sufficient for
the environment considered. It is expected that models based on the finite
difference method will be more appropriate.
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Short-period (SP) seismograms are much better than long-period (LP)
seismograms to get the time resolution needed for the focal-depth
estimation. However, complex scattering effects due to crustal
inhomogeneities and also the multi-pathing of signals usually complicate
the short period records. On the other hand, the seismograms from
long-period signals demonstrate clear coherent body waves. Therefore, for
intermediate depths (15-60 km) prediction error filtering of LP signals
will be wuseful for identifying the depth phases. Such a study was carried
out 1in the first part of this report. In a group of 7 events, the p/sup p/
phases were extracted from LP signals and the depths so estimated compared
well with the published data. For explosions at shallow depths (depth < 10
km), one expects that P and p/sup p/ phases will tend to cancel each other
in LP seismograms. As the source depth increases, the cancellation becomes
less effective. This feature can be used for the identification of an event
as well as for getting an estimate of the source depth. This phenomenon can
be successfully exploited for identifying multiple explosions, because at
teleseismic distances ( delta > 30/sup o/) no LP (around 20s pericd) P
waves will be seen in the seismogram due to such events whereas relaiészf:)

.



strong SP signals and LP Rayleigh waves will be observed. This phenomenon
was studied for 16 events. For three of these events having m/sub b/ as
high as 6.1 and presumed to be underground explosions, one could not see
any P wave on remaining 13 events (which were classified as earthquakes),
it was possible to set a threshold value of m/sub b/ above which an
earthquake should produce LP P-wave signals at a given distance. 8
references, 14 figures, 2 tables. (ERA citation 13:019099)
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For detecting the depth phases, a parametric model for P signal was
adopted. In other words, the primary P pulse is characterised by numerical
values of a few parameters (usually 10-20). As the reflected P phase will
be almost identical to the P phase, the same model will be valid for such
phases also. For seismic signals, a special type of parametric model called
autoregressive (AR) model is found useful. It is shown that the prediction
error filter (PEF) for a given order as computer by AR model of the time
series is same for the primary P phase as well as for the composite wave
comprising ‘the primary P phase and several reflected and refracted phases.
Therefore, when the composite wave is convolved with its PEF, there will be
large local errors around the instants when the reflected or refracted
phases start entering the seismogran, thereby facilitating the
identification of such phases. It is shown that using any order of the PEF,
not necessarily the optimum, the depth phases can be extracted from the
seismograms. However, in order to detect the depth phases unambiguously,
the delay time of the depth phases w.r.t. the P phase should be greater
than or equal to 0.3s. The method could unambiguously detect the depth
phases from the signals having signal-to-noise ratio greater than or equal
to 4. For weaker signals, array beams may be used to extract the depth
phases. It was also demonstrated that T/sup */ (travel time to quality
factor ratio)= 0.6s tends to give better results than T/sup */ = 1.0s. 40
references, 19 figures, 3 tables. (ERA citation 13:019098)
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Tide gauges can be used in registering vertical movements of the land and
also afford possibilities for predicting earthquakes, although much
additional work must be done to realize these possibilities. The
oceanographic method already makes it possible to detect anomalies in
vertical movements of the land of not less than 1-2 cm. An expression has
been derived for computing the effective radius of the method. The method
can be used in predicting relatively close earthquakes and could probably
be effective in predicting earthquakes with M greater than or = 7.0 if the
distance between level stations does not exceed 80 km. It is highly
important that the observation points be situated as close as possible to
the epicentral zone of an anticipated earthquake. Bottom pressure sensors
are now available which can measure ocean level distant from its shores
with a high degree of accuracy, thereby making it possible to study
vertical movements of both the land and ocean floor, in the latter case
inaccessible for other observation methods. It is probably possible to
detect earthquake precursors in this way. In the Far Eastern region
especially, the use of bottom pressure detectors may become an effective
method for predicting earthquakes.
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During satellite overflights of seismically active regions of the Earth,
special equipment is recording bursts of electromagnetic radiation in the
Earth’s ionosphere and magnetosphere. These bursts frequently not only
accompany a seismic shock, but also precede it. How these bursts can be
used to predict earthquakes is addressed.
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A high-level-waste repository located in unsaturated welded tuff at Yucca
Mountain, Nevada, would rely on six different, although not entirely
independent, barriers to prevent escape of radioactivity. These barriers
are the waste canister, fuel cladding, dissolution of the spent fuel
itself, and movement of released contaminants in the unsaturated Topopah
Spring welded tuff unit, the unsaturated Calico Hills nonwelded tuff unit,
and the saturated tuff aquifer. Fifty-eight processes and events that might
affect such a repository were examined. Eighty-four different sequences
were identified by which these processes and events could lead to failure
of one or more barriers. Sequences that had similar consequences were
grouped into 17 categories: direct release, repository flooding, colloid

formation, increased water flux through the repository, accelerated
fracture flow, water diverted toward the waste package, accelerated
dissolution mechanisms, accelerated cladding corrosion mechanisms,

accelerated canister corrosion mechanisms, canister breakage, fracture flow
in the, Topopah Spring welded unit without increased moisture flux, reduced
sorptlon in the Topopah Spring welded unit, water table rise above the
Calico Hills nonwelded -unit, fracture flow in the Calico Hills nonwelded
unit, new discharge points, and faster flow in the saturated zone. 52
refs., 6 figs., 1 tab. (ERA citation 13:011020)
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Prediction error filtering has been found very useful for the
identification of the depth phases corresponding to weak and shallow
events. Its applicability can be further improved provided the ambient
seismic noise 1is reduced by some means. A parametric model based on
autoregressive (AR) method has been shown to be suitable for this purpose.
In this method, the noise preceding the signal is modelled as an AR
process. The time series comprising pre-event noise and the composite
waveform consisting of P and the P/sup P/ phases is filtered using the
above AR model. Due to this filtering, the original time series is changed



into a new time series. Though the P signal structure changes, the
structure of the reflected or the depth phase also changes the same way.
The spectrum of the new modified signal will be close to S(w)/N(w), where
S(w) 1is the P wave spectrum and N(w) is the spectrum corresponding to the
preceding noise in the original time series. The modified signal will have
predominant amplitudes around the frequencies w, for which S(w) happens to
be large compared to N(w). However, the new time series will be
contaminated with a band limited white noise series. By appropriate digital
filtering of the new time series and after remodelling the filtered time
series using AR method, it has been shown that the onsets of the depth
phases from very weak signals can be successfully extracted. A signal
having signal to noise ratio (SNR) of 2 or more can be successfully
subjected to this method for locating the onsets of the depth phases. For
even weaker signals (SNR approx. = 1 ), one can subject the array beams to
this method for the extraction of the depth phases. 10 refs., 3 tables, 22
figures. (Atomindex citation 18:095221)
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This report presents the applicability study of the prediction error
filtering for the identification of depth phases corresponding to some
presumed underground explosions in USSR region. For six events from eastern
Kazakh, USSR (EKZ) region, the data of Warramunga array (WRA) and
Gauribidanur array (GBA) have been analysed. The source depths as estimated
from GBA and WRA data were in good agreement. Apart from these six events,
a set of 23 events from various test sites in USSR as recorded in GBA were
subjected to prediction error filtering and in each case the depth phase
was identified. A time separation as small as 0.3s between P and the p/sup
p/ phase could be resolved successfully. Several weak presumed explosion
signals from USSR region were also analysed and a comparative study was
done for these weak events using prediction error filtering with and
without pre-filtering the noise. It was demonstrated that the pre-filtering
of noise improved the depth phase identification capability substantially
in case of weak signals. 39 figures, 9 refs. (Atomindex citation 18:095220)
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The source parameters of 19 large earthquakes in the Gulf of California
were determined from inversions of long-period P and SH waveforms. The goal
was to understand the recent slip history of this dominantly transform
boundary between the Pacific and North American plates as well as the
effect on earthgquake characteristics of the transition from young oceanic
to continental 1lithosphere. For the better recorded transform events, the
fault strike is resolved to + or - 4 deg at 90 percent confidence. The slip
vectors thus provide important constraints on the direction of relative
plate motion. Most centroid depths are poorly resolved because of tradeoffs
between depth and source time function. On the basis of waveform modeling,
historical seismicity, and other factors, it is appropriate to divide the
Gulf into three distinct zones. The difference in seismic character among
the three zones is likely the result of differing levels of maturity of the
processes of rifting, generation of oceanic crust, and formation of stable
oceanic transform faults. The mechanism of an earthquake on the Tres Marias
Escarpment 1is characterized by thrust faulting and likely indicates the
direction of relative motion between the Rivera and North American plates.
This mechanism requires revision in plate velocity models which predict
strike slip motion at this location. i

Descriptors: *Earthquakes; *Geological faults; *Gulf of California
(Mexico); Mathematical models; *Plates (Tectonics); *Seismology; Earth

movements; Lithosphere; Prediction analysis techniques; Vecto
(Mathematics) ({é;i)



Identifiers: NTISNASA .
Section Headings: 48F (Natural Resources and Earth Sciences--Geology and
Geophysics)

DE87752564/XAB

State of the ART in the Calculation of a Reference Motion for Design
Purposes. Modification of Bedrock Motion by Superficial, Young Deposit

Mohammadioun, B.

CEA Centre d’Etudes Nucleaires de Fontenay-aux-Roses (France). Dept.
d’Analyse de Surete.

Corp. Source Codes: 056141019; 1290300

Report No.: CEA-CONF-8815; CONF-8605270-1

Oct 86 12p

Languages: English Document Type: Conference proceeding

Journal Announcement: GRAIB804; NSA1200

Franco-American workshop -on practice of earthquake engineering, Paris,
France, 26 May 1986.

U.S. Sales Only.

NTIS Prices: PC A03/MF A0l

Country of Publication: France

Engineering seismology is aimed, among others, at predicting a strong
reference motion for the site of a given critical structure to be used in
the design of said installation. A common practice, when modal analysis is
performed in view of the anti-seismic design of structures, is to use, as
the input motion, a set of spectra with progressive values of damping. Such
a practice is discussed. Parallel to those empirical predictions, attention
has been drawn on strong motion studies. Progress has been made in the
theoretical simulation of seismic sources and wave propagation. Reliability
of inverse problems relating to type of rocks is discussed. Attempts of
solutions are recalled. (ERA citation 12:048092)
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An improved technique for detecting subsoil radon in the Ashkhabad
seismoactive zone in order to predict earthquakes in this region is
described. Radon alpha -particles were recorded with a nitrocellulose
detector. Chemical treatment was carried out in a 10% sodium hydroxide
solution at 60 deg C temperature, and detector scanning was performed using
an optical microscope and a spark counter. The optimal parameters of
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stationary device for the irradiation of detectors in 70 cm deep pits have
been determined experimentally. The points of observation of temporal
variations of the radon have been chosen with the aid of emanation survey.
Constant radon measurements were carried out at three observation points
during the period from 1982 to 1983 at intervals of 5-7 days. The
dependence of track density on calendar time and on atmospheric conditions
has been found to be regular. A broken regularity may be due to the K
greater than or equal to 10 energy class seismic event which took place in
this region at a distance of 100-130 km from the observation point. 14
references, 11 figures. (ERA citation 12:048542)
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For the first time Soviet scientists have set up a bioseismological
proving ground which will stage a systematic extensive experiment of using
birds, ants, mountain rodents including marmots, which can dig holes in the
Earth’s interior to a depth of 50 meters, for the purpose of earthquake
forecasting. Biologists have accumulated extensive experimental data on the
impact of various electromagnetic fields, including fields of weak
intensity, on living organisms. As far as mammals are concerned,
electromagnetic waves with frequencies close to the brain’s biorhythms have
the strongest effect. How these observations can be used to forecast
earthquakes is discussed.
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Earthquakes continue to be a terrible threat to humankind. Scientists
often fail to predict them and protection against them is often
ineffective. The reason for this is the inadequate knowledge of the
formation and operation of sources of disastrous tremors known as seismic
foci. How seismic foci can be used to forecast earthquakes is discussed
along with different methods to study them.
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Some examples are given of where current research in seismic and
electromagnetic imaging may eventually lead to practical technologies for
exploration. These are technologies that will provide a relatively high
resclution, 2-D and 3-D parameterized picture of the earth to depths of two
to three km. Parameters discussed include P- and S-wave velocities and
electrical resistivity. (ERA citation 12:034792)
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The maximum shear stress (mss) field due to mass anomalies is estimated
in the Apennines, the Kermadec-Tonga Trench, and the Rio Grande Rift areas
and the results for each area are compared to observed seismicity. A
maximum mss of 420 bar was calculated in the Kermadec-Tonga Trench region
at a depth of 28 km. Two additional zones with more than 300 bar mss were
also observed in the Kermadec-Tonga Trench study. Comparison of the
calculated mss field with the observed seismicity in the Kermadec—Tonfa

-



showed two 2zones of well correlated activity. The Rio Grande Rift results
showed a maximum mss of 700 bar occurring east of the rift and at a depth
of 6 km. Recorded seismicity in the region was primarily constrained to a
depth of approximately 5 km, correlating well to the results of the stress
calculations. Two areas of high mss are found in the Apennine region: 120
bar at a depth of 55 km, and 149 bar at the surface. Seismic events
observed in the Apennine area compare favorably with the mss field
calculated, exhibiting two zones of activity. The case of loading by
seamounts and icecaps are also simulated. Results for this study show that
the mss reaches a maximum of about 1/3 that of the applied surface stress
for both cases, and is located at a depth related to the diameter of the
surface mass anomaly.
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The USGS has been assisting the DOE in evaluating the suitability of the
Yucca Mountain area, located on and adjacent to the Nevada Test Site (NTS)
and about 160 km northwest of lLas Vegas, as a possible repository site for
the disposal of commercially generated high-level radiocactive wastes and
wastes from DOE facilities. An essential part of this work is defining the
geology and hydrology of the area in order to assess the potential for the
transport of radionuclides from a repository to the human environment. In
addition, the potential for disruption of a repository as a result of
volcanic or tectonic activity or accelerated erosion is being evaluated. As
part of the ©Nevada Nuclear Waste Storage Investigations (NNWSI) project,
the USGS 1is performing multi-disciplinary studies 1involving detailed
surface  mapping, surface geophysics, exploratory drilling, borehole
geophysics, and topical studies of hydrology, climate, and tectonics.
Studies are being performed to assess the potential for faulting, damaging
earthquakes, recurrence of volcanism, and local acceleration of erosion in
parts of the southern Great Basin. Hydrologic investigations are directed
to determination of present and past hydrologic regimes of the NTS and
vicinity in order to predict the potential for ground-water transport of
radioactive waste from a repository in Yucca Mountain to the accessible
environment. Paleoclimatic studies are also being performed to aid in
predicting future climate in the NTS vicinity. (ERA citation 12:032529)
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In the Long Valley caldera, an area of recently (approx.550 y) active
volcanism and current seismic activity, sup 222 Rn concentrations in hot,
warm, and cold spring waters have been measured since 1982. Rn contents of
the waters correlate inversely with temperature and specific conductance,
with high concentrations (1500 to 2500 pCi/l) occurring in dilute cold
springs on the margins of the caldera, and low concentrations (12 to 25
pCi/l) in hot to boiling springs. Rn correlates only slightly with the
uranium contents of the wide range of rocks which host the hydrological
system feeding the springs. These environmental effects on the radon record
may mask responses to small or distant seismic, volcanic, or crustal
deformation events. To date, anomalous changes in water-borne Rn have been
observed .in connection with at least one earthquake, which occurred close
to the monitoring site. This continuing study points out that an
understanding of the geological setting, its associated hydrological
system, and environmental influences 1is necessary to properly evaluate
concentrations and changes in groundwater radioactivity. (ERA citation
12:033752)
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A joint acoustic-oceanographic experiment was performed near the Azores
in 1975. Frequencies from 400-4670 Hz were transmitted over a 35 km wholly
refracted path. In addition, a separate data set was gathered over a 3 km
path in 1973. Measurements of the mutual coherence function of time and
frequency, and measurements of the acoustic phase structure function are
presented and compared with predictions of fluctuations due to internal
waves. (Reprints) ‘
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Within the frame of a contract with the CEC, dealing with storage and
disposal of radioactive wastes in geological formations, the BRGM has been
involved in a research on prospective tectonics. Within the Western
European continental plate, since Mesozoic times, one sees the alternation
or succession of convergent and divergent tectonic episodes. These tectonic
episodes, although representing geologically discontinuous phenomena, still
have time periods of between 4 to 40 millions years. These tectonic
phenomena are the cause of the formation or reactivation, at all scales in
the continental plate, of brittle, fault-like structures. Tectonic analysis
and the in situ measures of stress and the earthquake focal phenomena show
that, from the lower Quaternary to the present, the Western European
continental plate has been subjected to NNW to SSE convergent stress. A
study of the arrangement of European and African plates in the Western
Mediterranean shows that the entire region, is undergoing a period of
continental collision. The change in the process implies a westerly
continental drift of the Spanish plate, a movement which would take several
million years. On the Western European scale, the most likely hypothesis
during the next 100,000 years is the persistance of the present stress
trending approximately N-5. On the other hand, on a 1local scale,
reorganisations of this stress are possible, owing to the presence of
tectonic or lithological heterogeneities. (ERA citation 12:022270)
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The 100- and 500-year combined tsunami and tide elevations were predicted
at sites along the coast of Alaska between Kodiak Island and Ketchikan.
Lack of historical data at most sites necessitated the generation of a
synthetic record of tsunami activity in the Gulf of Alaska. The geophysical
and tectonic setting of the Gulf were used to synthesize a record of
tsuamigenic, tectonic deformations of the seafloor. A numerical model was
used to simulate the tsunamis resulting from each deformation. Numerical
simulations of the 1964 Alaskan tsunami were made and compared with
historical tide gage recordings. Historical data of tsunami activity along
the entire Aleutian trench were used to assign probability of occurence to
each tsunami in the synthetic record. A numerical procedure was used to
combine the effects of astronomical tides and tsunamis and to produce to
100- and 500-year combined tsunami and tide elevations. (Author)
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This report is concerned with an empirical study so the response spectra
of western United States earthquakes, principally in California. The basic
data are logarithms of response spectral velocity as a function of period.
They are the arithmetic average of the logarithm of the response spectral
values for the two horizontal components of motion for 5 percent damping.
The anelastic attention id determined empirically from the response
spectra. It satisfies the relation Q(f) = 150 times £ to the 0.6 power,
where Q(f) is the specific gquality factor at a frequency of f. The
coefficient of anelastic attenuation k(f) is related to Q(f) by k(f) = pi
times f/v Q(f), where V 1is the velocity of the wave. Observed response
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spectra are extrapoclated to a reference distance of 50 km for earthquakes
of different magnitude. From these spectra a scaling relation is
determined, which 1is expressed in the form of a set of equations. These
equations enable one to predict response spectra for any body-wave
magnitude for distances greater than 50 km. The predicted values agree well
with observed ones at distances greater than 50 km, but °'show more
variations at distance less than 50 km.
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To support the on-going research on Sclar Oscillations and Convective
Flows as Probes of Structure in the Subphotosphere, a vector array
processor system was acquired to augment the existing DEC VAX-11/750
computer system. The fifty-fold average increase in computing speed offered
by the array processor would make it feasible to invert solar oscillation
data on a regular basis, and thereby permit us to use the five-minutes
oscillations of the Sun to probe the turbulent convection zone below the
surface of this star. The array processor would also permit us to carry out
detailed numerical experiments with compressible convection in the presence
of magnetic fields, for the speed and memory of the machine makes it a
formidable tool for direct numerical simulations of two- and
three-dimensional fluid dynamics. Such theoretical simulations are also
needed to study the solar dynamo and its ability to build and transform
magnetic fields, an issue central to solar-terrestrial variablility and
predictions of solar activity. Attached as Appendix A is a cover article in
Science Magazine that describes the importance of the work on the
Seismology of the Sun that is beginning to emerge from the class of array
processors. '
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To control the volcanic activities of the Karym volcano (Kamchatka) and
predict its eruption the systematic observation of the radon concentration
in the soil air and in the gases from the Karym hot spring was carried out
using the track detector technique. The obtained data on changes in radon
concentration during the attenuation of the Karym volcano (in 1982) are in
good agreement with the results for the explosive earthquakes at the
seismic station ’/’Karym-skaya’’. 9 refs.; 4 figs.; 1 tab. (Atomindex
citation 17:058724)

Descriptors: *Earthquakes; *Radon; #*Volcanoes; Air; Alpha Particles;
Dielectric Track Detectors; Forecasting; Gases; Natural Radioactivity:
Particle Tracks; Radioecological Concentration; Thermal Springs

Identifiers: *Foreign technology; ERDA/510300; ERDA/520300; NTISINIS

Section Headings: 48F (Natural Resources and Earth Sciences--Geology and
Geophysics)

AD-Al76 590/8/XAB

Design of the Digital Satellite Link Interface for a System That Detects
the Precursory Electromagnetic Emissions Associated with Earthquakes

(Master’s thesis)

Ebel, K. C.

Naval Postgraduate School, Monterey, CA.

Corp. Source Codes: 019895000; 251450

Dec 86 106p

Languages: English Document Type: Thesis

Journal Announcement: GRAI8710

NTIS Prices: PC A06/MF AOl

Country of Publication: United States

The design, construction and implementation of a computer controlled
radio frequency (RF) noise measurement and recording system in the 30.45
MHz and 150.MHz range and the interfacing of this system to a digital
satellite 1link is presented. Earthquake prediction by the use of various
physical precursors and the specific use of electromagnetic emissions in
the RF range as a precursor to future earthquake activity is described.
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Several earthquake recordings at Golden, Colorado in the magnitude ranges
4-6, were digitized and were used to investigate the feasibility of adding
them together to simulate a larger earthquake (magnitude 7.0-7.5). The test
path of the Wasatch Front, Utah, to the WWSSN station at Golden was
selected (distance = 400 - 500 km). The hypothetical causative fault was
given dimensions on the order of 45 km long by 20 km wide and was divided
into ’cells,’ representative in size to the ’seed’ events rupture
dimensions and with other variations. The results were evaluated by total
energy and amplitude criteria. The final waveforms were judged to be
adequate predictions at the lower frequency end of the spectra. The high
frequency content was controlled by the spectra of the seed earthquakes
whose magnitudes were too 1large to adequately reproduce the Green’s
function response at these frequencies. It 1is recommended that this
technique be used at smaller distance ranges or at stations whose
sensitivity is set high enough so as to record the smaller magnitude
earthquakes, more representative of impulse responses at all frequencies.
Keywords: Seismic waves; Seismic data; Synthetic waveforms; Green'’s
function addition; Wasatch front earthquake; Seismic hazard; Earthquake
prediction.
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The profile of Haiti was prepared by the Office of U.S. Foreign Disaster
Assistance (OFDA) to provide baseline data in support of disaster planning
and relief operations. The report is in outline form. General information
is provided on government, ethnic and sociocultural groups, languages,
religions, geography, population, health, economy, communications, and
transportation. Haiti‘’s disaster vulnerability is assessed in terms of the
country’s physical environment and of the incidence of hurricanes,
earthquakes, environmental hazards, fire, erosion, and drought. Disaster
preparedness and available assistance are evaluated, and information is

provided on national, regional, and local disaster planning; health

facilities; food resources and storage; airports and sea ports;
communications; electricity; media networks; international, U.S., and
voluntary agencies; and A.I.D. disaster mitigation activities.
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This report discusses vertical airblast-induced ground motions produced
by nuclear explosions over a dry soil medium taken to model Frenchman Flat
of the Nevada Test Site (NTS). Material properties for use in first
principle calculations were synthesized from very limited dynamic
laboratory stress-strain data, various soil index characteristics, and
seismic data. Parametric calculations with a one-dimensional, plane-strain
finite difference code were used to define a theoretical simplified model
that expresses peak vertical particle velocities and displacements as a
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function of yield, peak overpressure and depth. Ground motions predicted by
this model were then compared to ground motion data from nuclear explosions
in Frenchman Flat. In particular, predictions of the simplified model were
reasonably consistent with PRISCILIA data which were a primary basis of
empirical prediction procedures widely used in the design and analysis of
strategic structures during the past ten years. The theoretical model could
be altered (where little or no dynamic soil property data exist) to provide
even better agreement between calculated and measured ground motions.
Conversely, study of qualitative features of the theoretical results
provide insight into the basic wave propagation phenomena in Frenchman Flat
that could improve the interpretation of the experimental data such that a
more consistent comparison between theory and experiment may result.
(Author)
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In June 1985 a committee of the Board on Earth Sciences asked the
National Research Council/National Academy of Sciences to bring to the
attention of officials of the federal government the scientifically
endorsed recent prediction of a moderate earthquake at Parkfield,
California, between 1986 and 1993. The prediction offers a unique
opportunity to improve our understanding of earthquakes and our future
ability to predict them. An augmented experimental program at Parkfield is
needed to document this high-probability event more completely, including
the detection of premonitory phenomena. The report contains the information
that was presented to government officials. It is intended to stimulate
their interest, understanding, and enthusiasm for augmenting an
experimental program. If successful, the Parkfield experiment will
eventually translate into decreasing the vulnerability of people to
earthquake hazards.
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Stimulation data that were measured at the Department of Energy’s (DOE)
Multi-well Experiment (MWX) are being analyzed with the Morgantown Energy
Technology Center’s (METC’s) hydraulic fracture models. The results of the
analysis will improve the stimulation technique efficiencies and the
predictive capabilities of hydraulic fracture models for low permeability
(tight) gas sandstones. Post-stimulation hydraulic fracture predictions
that are made with data from the MWX paludal zones 3 and 4 sandstone
formations are included in this report. Post-stimulation fracture
diagnostics, hydraulic fracture model predictions, and ongoing and future
model analyses are presented. Results from reservoir and hydraulic fracture
modeling have shown that complex induced fracture behavior exists in tight
gas formations. The hydraulic fracture models predict fracture geometries
similar to those that are derived from seismic mapping of the induced
fracture. However, disagreement between pressures recorded during the
treatment and the predicted pressures indicate that significant model
improvements are required to predict complex fracture behavior in tight
sandstone formations. Stimulation treatments scheduled for the MWX coastal
interval will provide additional data for western gas sands (WGS) model
analysis and development. 9 refs., 12 figs., 5 tabs. (ERA citation
11:025356)
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This report provides a source of state-of-the-art information on tsunami
engineering. The report summarizes available information, identifies gaps



in existing knowledge, and discusses methods of predicting tsunami
flooding. The generating mechanisms of tsunamis and the method of
determining the probability of occurrence are given. Because of the limited
data available on tsunamis, numerical methods are commonly used to predict
tsunami flooding of coastal areas. Finite-difference egquations are
presented for simulating the propagation of tsunamis, but computer programs
are omitted because of the continuing work in progress and the availability
of up-to-date computer programs from other sources. Known mathematical
solutions, for tsunamis approaching the shoreline and tsunami-shoreline
interaction, are given to illustrate the effects of tsunamis and provide
means of verifying numerical results. The report discusses
tsunami-structure interaction and illustrates various types of damage
caused by tsunamis. (Author)
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Prediction of seismic coupling for nuclear monitoring requires
theoretical models capable of calculating ground motions. The models must
have a sound physical basis and be able to represent dynamic material
behavior near the source. This portion of the study of stress wave
propagation in 1low porosity rock is aimed at determining quasi-static
properties of rock necessary to use in numerical models predicting wave
propagation. Further, the failure process of low porosity rock under
simulated shock 1loading is being studied to establish the failure
mechanisms. Initial effort supported by the contract was devoted mainly to
obtaining and preparing samples of Westerly granite for experiments.
Preliminary experiments to characterize the properties of Westerly granite
were performed on small samples obtained from the Bonner Monument Co.
Material properties measured agreed well with previous determinations.
Deformation of Westerly Granite was measured under standard triaxial
loading conditions and under a loading path mimicing shock wave passage.
Unlike high porosity rocks, the different 1loading paths did not
substantially affect the strength of the low porosity granite. The failure
envelope determined in standard triaxial tests agreed well with that
measured under simulated shock loading.
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A procedure for estimating the effects of a single, predefined,
earthquake on a facility used by a high-technology industry has been
developed. The procedure is capable of making four types of seismic damage
predictions: building repair costs, equipment repair costs, length of
business interruption, and total corporate financial losses. The component
approach is used to make all four types of damage prediction.
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A proposed design for a space-based sensor to predict and detect
earthquakes is presented. A free standing radiofrequency noise measurement
and recording system is described to research the correlation between
earthquakes and increased background electromagnetic noise at 30.45 MHz and
150.75 MHz. Keywords: Noise measurement; Electromagnetic radiation iﬁf?:j
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This analysis of the potential public health impacts of M55 rocket
disposal considered normal operations (with no release) and postulate
accident for hypothetical incineration facilities at five CONUS M55 rocket
storage depots (Anniston Army Depot, Lexington-Blue Grass Depot Activity,
Pine Bluff Arsenal, Tooele Army Depot, and Umatilla Depot, Lexington
Activity) and at Johnston Island in the Pacific Ocean. It also considered
the Chemical Agent Munitions Disposal System (CAMDS) currently in operation
at Tooele Army Depot. For each case, the postulated accidents were a severe
earthquake that would result in the loss of containment of an agent holding
tank, releasing a 1large quantity of 1liquid agent GB ro VX to the
environment, and a fire stripping the carbon bed, releasing a smaller
quantity of agent to the environment. The analysis calculate downwind
hazard distances for each installation and accident considered using the
vapor-depletion version of the D2B atomospheric dispersion code of the U.S.
Army Chemical Research and Development Center, for accidents under
conservative most 1likely and worst-case meteorological conditions. This
code predicts distances to 50% lethality, 1% lethality, and no deaths. A
modified-box approach to atmospheric dispersion was used to identify
no-effects distances beyond 20 km for each accident scenario.
Populations-at-risk and 1lethalities were calculated for each release
scenario, based on the agent source strength, downwind hazard distances,
and populations surrounding the subject depots. Keywords: Alabama;
Kentucky:; Arkansas; Utah; Oregon; Atmospheric dispersion; VX agent; GB
agent.
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This study is an assessment of the ground shock which may be generated in
the event of an accidental exp1051on at J5 or the proposed Large Altitude
Rocket Cell (LARC) at the Arnold Englneerlng Development Center (AEDC). The
assessment 1is accomplished by reviewing existing empirical relationships
predicting ground motion from ground shock. These relationships are
compared with data for surface explosions at sites with similar geology and
with yields similar to expected conditions at AEDC. Empirical relationships
are developed from these data and a judgment made whether to use existing
empirical relationships or the relatlonshlps developed in this study. An
existing relationship (Lipner et al.) is used to predict velocity; the
empirical relationships developed in the course of this study are used to
predict acceleration and displacement. The ground motions are presented in
table form and as contour plots. Included also is a discussion of damage
criteria from blast and earthquake studies. This report recommends using
velocity rather than acceleration as an indicator of structural blast
damage. It is recommended that v = 2 ips (v = .167 fps) be used as the
damage threshold value (no major damage for v < or = 2 ips).
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A comprehensive program for prediction of hydraulic fracture azimuth is
being conducted in the tight, lenticular, gas sandstone reservoirs of the
Mesaverde Group in the Department of Energy’s Multi-Well Experiment near
Rifle, Colorado. Methods used in the program can be divided into two
groups: (1) indirect, predictive techniques which determine either the
principal paleo-stresses or in situ stresses prior to fracturing and (2)
direct observation from either geophysical detection of hydraulic fracture
propagation or wellbore impression-packers of open-hole hydraulic
fractures. Predictive methods which determine the paleo-stress directions
include geologic observations of the orientation of normal faults and
fractures at the surface and in oriented core, and twinned calcite strain
analysis of oriented core. These methods show a consistent direction of N75
exp 0 W plus or minus 10 exp 0 for the maximum horizontal paleo-stress.
Predictive methods which determine the in situ stress directions include
(1) oriented core analysis using anelastic strain recovery measurements and
differential strain curve analysis, (2) oriented caliper and televiewer
logs to infer stress directions from wellbore breakouts, and (3) computer
modeling of the horizontal stress directions due to gravitational locading
of topographic relief. The results of these methods are fairly consistent,
and are in general agreement with the paleo-stress results, but also
suggest a possible 20 exp 0 clockwise rotation with depth of the maximum
horizontal in situ stress from N89 exp 0 W plus or minus 10 exp 0 at a
depth of 1330 m to N68 exp 0 W plus or minus 9 exp 0 at a depth of 2450 m.
The clockwise rotation of the horizontal stresses with depth may be due to
large, 1local topographic relief superimposed on the regional stress field
of the basin. 39 references, 6 figures, 5 tables. (ERA citation 09:039632)
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The launch induced vibro-acoustic environments have been forecast for
several Ground Support System structures at V23, the STS launch facility at
vandenberg, AFB. These forecasts are based on site particular vibration and
pressure responses determined by an explosive sounding program conducted at
v23. The responses are coupled with an STS acoustic pressure term
established by measurement of STS launches at KSC. This report provides a
summary of the results of this effort and provides the forecasts for the
vibration environment in the PPR. Motion levels in the PPR are found to be
substantially below all levels of concern. However, companion studies have
shown that high accelerations can be anticipated in the OFS Room and the
PCR. In addition, pounding could occur between PCR and PPR. Strong
reverberations on acoustic records from V23 indicate that launch
overpressures at V23 will be significantly altered from those at KSC for
the shuttle at altitude and clear of the ground. Finally, the potential of
pounding due to earthquake ground motions is discussed.
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.The Geomensor is the most advanced distance meter of high precision for
ranges up to 5 km 1length (+-0.1 mm + 0.5 ppM). The handling of the new
equipment and its electronic functions are described in detail. Results of
the first investigations are presented as well as field-experiences with
Geomensor measuring a network for earthquake prediction. 2 refs., 2 figs.,
1 tab. (ERA citation 10:052255) :
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Modal parameters determined from response measured in dynamic tests and
from analytical models for simulating the tests and two subsequent
earthquakes experienced by the containment building of Unit 1 of the
Fukushima Power Station complex in Japan are compared for the purpose of
evaluating the effectiveness of the dynamic tests in earthquake response
prediction. The tests are found to have led to the correct identification
of a fundamental frequency. The lack of agreement between test- and
earthquake-determined modeshapes and damping is attributable more to the
shortcomings of the simulation models than to differences in actual
behavior.
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Future worldwide electricity supply needs dictate the necessity of
maintaining a sound capability for electricity and electric power
generating facilities, including nuclear, as viable export commodities. A
survey of fission-power plant types and the status of worldwide nuclear
electric power illustrates the primary emphasis on LWR’s and HWR’s as two
leading types in the export market. This survey examines the factors
affecting the market prospects for the next five to fifteen years and
provides a discussion on some possible improvements to current market
circumstances. A comparative description is provided for some of the types
of LWR and CANDU characteristics such as quantities, schedules,



constructability factors, and. equipment and system. Important factors in
the selection process for future nuclear power plants are discussed. Sone
factors included are seismic design requirements; plant design description
and possible site layout; plant protection, control and instrumentation:;
thermal cycle design and arrangement; and special construction and rigging
requirements. (Atomindex citation 16:022331)
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This bibliography contains citations concerning the causes, forecasting,
and protective measures taken regarding the occurrence of tsunamis.
Earthquake hazards in specific coastal areas, theoretical studies of wave
propagation, hazards evaluations, and emergency planning and assistance
programs are among the topics considered. Historical accounts, and analyses
of specific events are also discussed. (This updated bibliography contains
147 citations, 12 of which are new entries to the previous edition.)
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The design, construction, and testing of a’ freestanding radio frequency
(RF) noise measurement and recording system in the 30 MHz and 150MHz range
is presented. Placement of the system along the San Andreas fault to permit
the establishment of a correlation between increased background RF noise to
earthquake fault activity for potential as an earthquake prediction tool is
described.
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A method for evaluating the liquefaction potential of level sandy sites
subjected to earthquake 1locads on the basis of anticipated cyclic shear
strains 1is proposed. The data includes tests as well as test results. A
method is proposed by which the maximum tangent shear modulus, which can be
measured by shear wave propagation velocities, can be used to predict
liquefaction potential.
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This study is an assessment of the ground shock which may be generated in
the event of an accidental explosion at J5 or the Proposed Large Altitude
Rocket Cell (LARC) at the Arnold Engineering Development Center (AEDC). The
assessment is accomplished by reviewing existing empirical relationships
for predicting ground motion from ground shock. These relationships are
compared with data for surface explosions at sites with similar geology and
with yields similar to expected conditions at AEDC. Empirical relationships
are developed from these data and a judgment made whether to use existing
empirical relationships or the relationships developed in this study. An
existing relationship (Lipner et al.) is used to predict velocity; the
empirical relationships developed in the course of this study are used to
predict acceleration and displacement. The ground motions are presented in
table form and as contour plots. Included also is a discussion of damage
criteria from blast and earthquake studies. This report recommends using
velocity rather than acceleration as an indicator of structural blast
damage. It is recommended that v = 2 ips (v = .167 fps) be used as the
damage threshold value (no major damage for v less than or equal to 2 ips).
13 references, 25 figures, 6 tables. (ERA citation 10:019036)
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There is a need to measure and analyze the vibro-acoustic environment of
Space Transportation System (STS) launches in order to forecast and verify

14



facility design and lifetime predictions for STS operations at Vandenberg
Air Force Base (VAFB), and to accumulate flight vehicle performance data.
Earlier measurements at Kennedy Space Center (KSC) pointed to an azimuthal
dependence 1in the overall sound power level (OASPL) for STS launches. The
immediate aim of this effort 1is to clarify the azimuthal properties of
surface pressure around the time of the OASPL maximum for KSC launches. The
study helps define and locate a site insensitive STS source pressure
equivalent essential to vibro-acoustic forecasts at VAFB. The dense
watercloud produced by STS main engine firing at KSC attenuates surface
pressure levels directly south of Pad 39A by as much as 14db. Spectra at
stations under the cloud are lower in level and frequency content than
those in the clear. The phase velocity for acoustics early in the launch is
insensitive to watercloud effects for stations at 300 meters. Spatial
coherence of the pressure field is degraded between stations 100 meters or
more apart.
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The mine Nowa Ruda is the most dangerous mine in Poland with regard to
gas and rock bursts. This special danger is due to the very complicated
geological structure of the strata and the thick network of tectonic
disturbances (folds, cracks). This tendency of the seams to outbursts is
related not only to their high gas content (CH sub 4 : up to 7 m exp 3 /t;
CO sub 2 : up to 35 m exp 3 /t) but also to the loose structure of the coal
(approximately 30 to 80 kg/cm exp 2 ). Up to March, 1979, 1299 cocal and gas
ocutbursts were observed in Nowa Ruda. In order to control the outburst
hazard in the mine, the following measures are applied: continuous
prediction of the hazard based on measurement of the pressure; desorption
and the gas emission in test boreholes; active methods for control of the
hazard; limitation of the range of consequences of induced outbursts;
system of warning to underground workers:; and seismic and seismo-acoustic
methods for prediction of outbursts. The multiplicity of the protective
measures forms the main basis of safe working in districts subject to



outbursts. Both the methods of prediction and also the measures applied to
reduce the hazard may be unreliable. While these are being perfected one
should also make strenous efforts to develop a system for safeguarding
workers from unpredicted outbursts.
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Results are presented of a study undertaken to investigate the ability of
reduced-scale models of reinforced concrete beam-column joints to predict
the response of large-scale prototypes. Data from tests of large-scale (3/4
scale), medium-scale (1/4 scale), and small-scale (1/12 scale) specimens
were compared. Comparisons were based on the strength, stiffness, and
energy dissipation characteristics exhibited by the hysteretic
load-rotation relationship of each test specimen.
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The seismic stability of embankment dams may be evaluated by a relatively
simple method, originally proposed by N. M. Newmark, in cases where there

is no threat of liquefaction or severe loss of shear strength under seismic



shaking. This method is based on idealization of the potential slide mass
as a sliding block on an inclined plane which undergoes a history of
earthquake-induced accelerations. The result is a computation of the
expected final displacement of the block relative to the base. A necessary
refinement is the consideration of amplification of the base motions in the
embankment, which 1is evaluated by means of a linear elastic analysis.
Sliding block analyses have been done for 348 horizontal components of
natural earthquakes and 6 synthetic records. These computations, together
with available results of amplification analyses, suggest that a
pseudostatic seismic coefficient analysis would be appropriate for
embankment dams where it is not necessary to consider (a) liquefaction or
severe loss of shear strength, (b) wvulnerability of the dam to small
displacements, or (c) very severe earthquakes, of magnitude 8 or greater. A
factor of safety greater than 1.0, with a seismic coefficient equal to
one-half the predicted bedrock acceleration, would assure that deformations
would not be dangerously large. (Author)
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Research and Applications Information Center. Library of Congress catalog
card no. 81-82940.
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This monograph reviews possible responses on the part of groups,
organizations, and political bodies to scientifically credible earthquake
predictions. Following a discussion of the status of earthquake prediction,
the book describes the methods used to gather the data on which its
determinations are based. A model of earthquake prediction and warning is
presented, divided into three elements--giving information, interpreting
information, and responding to information. The responses of people and
groups are estimated with reference to the three elements. The final
chapter suggests options for public policy and action to maximize benefits
and minimize costs of earthquake prediction.
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The strong ground motion that will result from damaging earthquakes that
occur in South Carolina, varying in size from those that can produce only
minor damage to those as large as the 1886 event, was estimated. The report
is divided into three parts. Part I discusses acceleration, velocity and
displacement modeling, using available observational data (accelerogranms
and non-strong motion seismographic) and response spectra obtained from
those data. Part II uses MM intensity data for estimating strong ground
motion. Part TIII presents surface-wave focal mechanism studies of South
Carolina earthquakes. (ERA citation 09:021152)
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Science Applications, Inc., Palo Alto, CA.
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An analysis of the available world earthquake-occurrence data was
completed and the existence of an upper bound on earthquake magnitude was
demonstrated. The analysis demonstrated that the shape of the
frequency-magnitude curve is statistically the same everywhere in the world
for both seismically active and inactive regions. This universal shape was
found to be valid for regions as small as tectonic zones, and good results
(within the 1limits of data accuracy) were obtained for single-site
excavations. The results can be used to derive best-estimate values for
earthquake risk.
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An experimental set-up for in ground radon 222 measurements has been
realised with so0lid state track detectors (cellulose nitrates CN85 and
LR115). A preliminary study of radon activity variations has been conducted
over various sites using radon as one of the forerunner geophysical
parameters of volcanic eruptions and earthquakes predictions. The first
data obtained in the field are presented: Etna (Sicily), Krafla (Iceland),
Poas and Arenal (Costa Rica), Colima and Paricutin (Mexico) for active
volcanoes, Ech Cheliff (Algeria) and Alsace (France) for seismotectonic
areas. (ERA citation 09:008658)
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This issue reports on the role of the National Oceanic and Atmospheric
Administration (NOAA) in providing assistance in coastal hazards. NOAA’s
new Office of Ocean and Coastal Resource Management is involved in
activities including: (1) assessing the future direction of coastal hazards
in NOAA and making recommendations to NOAA’s management; and (2)
coordinating the National Weather Service storm surge modeling with state
coastal zone management programs. Documents reviewed concern: (1)
proceedings of a workshop on the California wetlands; (2) investigations of
the 1886 Charleston, South Carolina earthquake; (3) improvements in flood
forecast and warning services provided by the National Weather Service; and
(4) ways in which 13 california jurisdictions planned and implemented
seismic safety policies. Lists of recent publications, grants, and
conferences are provided.
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Tnternational conference on structural mechanics in reactor technology,
Chicago, IL, USA, 22 Aug 1983.
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The correct application of the square root of the sum of the squares
(SRSS) rule is presented for obtaining the combined responses of a
subsystem to seismic excitations given by orthogonal earthquake components
represented by system response spectra. Alternate methods of applying the
SRSS, which are sometimes used either for simplicity or due to different
interpretation, are evaluated and compared with the correct method. The
evaluations consider the following four cases: (1) the correct method which
combines the responses in a particular direction given by each earthquake
component as a last step, (2) a generally unconservative method whereby
both the system response spectra and the resulting subsystem responses are
combined by the SRSS, (3) a method which can be unconservative for unequal
earthquake components where the system response spectra are combined by the
absolute sum and the resulting responses by the SRSS, and (4) a
conservative method which combines the system response spectra by the SRSS
but adds the resulting responses absolutely. In addition, three conditions
of directional coupling are considered for all cases. These are full
directional coupling, only the system coupled, and no coupling. A
comparison of the subsystem combined responses with the various SRSS
methods is presented in tabular form which gives the applicable equations
for each case and coupling condition. (ERA citation 09:006731)
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The state-of-the-art and future outlook of earthquake prediction was
reviewed. A summary of the findings is presented.
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Historically, earthquake-induced 1liquefaction has caused an enormous
amount of damage in terms of loss of human life, property damage, human
suffering and environmental damage. A probabilistic three-dimensional
liquefaction model 1is proposed here considering the damage aspect of the
problem. Considerable uncertainty is expected in the estimation of several
parameters in a 1liquefaction model. The estimation of in situ relative
density is one of them. A new relationship, designated as the Haldar and
Miller relationship, is proposed here between the Standard Penetration Test
value and the in situ relative density. The in-situ shear resistance of a
soil deposit is evaluated here by introducing a shear strength parameter R.
Using large-scale shaking table test results, the relationship is corrected
for the compliance effect, sample preparation methods, mean graln size,
multidirectional shaking and some other secondary factors. There is also
hlgh uncertainty in the load parameters. Hence, the seismic activity of the
region should bve g1ven serious attention in a liquefaction study. This
probabilistic model 1is a first step toward developing a comprehensive
decision ana1y51s framework. Recommendations are alsc made here for future
research work in the area of liquefaction.
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This report examines the use of probabilistic methods in dealing with the
problem of potential earthquake-lnduced liquefaction of foundation soils at
an example dam site 1located in the central United States, near the New
Madrid earthquake - zone. The example dam is assumed to be a l-mile long
rolled-filled embankment founded on a 100~ft deep deposit of interbedded
alluvial gravels, sands, silts, and clays. The study is seen as an
opportunity to examine probablllstlc concepts and procedures in the
framework of an example engineering project. In this context, the main
practical value of a probabilistic approach is that it permlts more
informed decision making about further data acquisition, additional
engineering ana1y51s, and if necessary, remedial action. The specific aim
of the study is to show how probablllstlc procedures complement and help to
reinterpret the results of deterministic (earthquake-induced) liquefaction
analysis. The procedures focus on evaluating the impact of the different
sources of variability (in the input parameters) on the uncertainty in
performance predictions, and they permit results of the liquefaction
analyses to be seen in the broader framework of assessment of
earthquake-related dam failure risks.

Descriptors: +*Earth dans; *Soil mechanics; Earthquakes; Soils;
Failure(Mechanics); Mathematical prediction; Probability

Identifiers: Liquefaction(Soils); Component Reports; NTISDODXA

Section Headings: 8M (Earth Sciences and Oceanography--Soil Mechanics);
8K (Earth Sciences and Oceanography--Seismology); 13B (Mechanical,
Industrial, Civil, and Marine Engineering--Civil Engineering): 50D (Civil
Engineering--Soil and Rock Mechanics); 50B (Civil Engineering--Civil
Engineering)

AD-A136 628/5

Ranging and Correlating Sensor Development Program

(Interim technical rept)

Scope Electronics, Inc., Reston, VA.

Corp. Source Codes: 029635000; 318650

Report No.: SEI-6038

Nov 83  259p

Languages: English

Journal Announcement: GRAI8407

NTIS Prices: PC Al2/MF A0l

Country of Publication: United States

Contract No.: DAAK70-82-C-0213

The document reports the findings of the study phase fo this contract,
with conclusions and recommendations for advanced interior intrusion
detection concepts to be tested in brassboard. The report discusses
potential sources and propertles of intrusion signals, measurement
techniques, and signal processing methods to extract range and correlatlng
data. It has been found that many techniques have the potential for ranging
and correlation of intrusion signals, however few of these are accomplished
in a straightforward, practical sense. Through the derivation and
application of evaluation criteria, several candidates were selected for
further study in breadboard experiments. The breadboard tests afforded a
first hand opportunity to measure and compare the anticipated performance
of these candidates. The outcome of the experlments then formed the basis
for recommending concepts to be explored further in brassboard development.
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Contents: Applications of Probabilistic Methods in Geotechnical
Engineering; Probabilistic Seismic and Geotechnical Evaluation at a Dam
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Munition actuation signals are generated by an acoustic target ranging
system that predicts the time and distance of closest approach of a moving
target to a munition. The predictive capability of the system is based on
the rate of change of the sound level emanating from the target compared to
its absolute magnitude. The system generates munition standby, arm and fire
signals by differencing the received acoustic amplitude function signal and
its first derivative and subsequently comparing the difference signal with
various reference level signals. The reference level signals are a function
of munition effective range and target conditions. Mechanization of the
system is realized by simple circuitry consisting of an acoustic signal
detector and processor, a differentiating operational amplifier, a
progammable gain amplifier, a reference level signal source, an adder and a
comparator circuit. (Author)
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This report describes available evidence for effects of moving sources in
earthquakes and analyzes them in terms of the physics of wave emission. The
study is addressed mainly to questions arising in geotechnical
investigations for engineering purposes and suggestions are made on the
significance of the effect in strong ground motion estimation. From a
seismological point of view, the effect of the moving source has been
clearly demonstrated in numerous studies using seismographs located at both
moderate and great distances (i.e., the far field) from the source. Such
studies, however, usually concern long-period seismic waves with periods
above 2 to 5 seconds. Second, when seismic waves in the near field with a
range of wave frequencies characteristic of engineered structures (i.e., 1
Hz to 10 Hz) are considered, there is as yet only limited definitive
evidence available, and this is somewhat contradictory. Nevertheless, the
likelihood is that the elementary predictions of the magnitude of the
effects can be sometimes modified by other features of the source
mechanism, the geological variations along the wave paths and within the
fault zone. Third, the ratio of peak horizontal ground motion in the
forward direction of fault rupture to the peak motion in the backwards
direction is probably greatest for ground displacements and velocities and
least for peak accelerations. High frequency ground accelerations show
variations due to scattering, attenuation, and source asperities that mask
directivity effects.
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(Natural Resources and Earth Sciences--Geology and Geophysics)
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NTIS Price Schedules

NTIS generally uses price codes to indicate the cost
of items sold. The following schedules convert
these codes into actual 1990 prices for customers in
the United States, Canada, and Mexico.

Standard Prices Exception Prices

“A” Codes “E” Codes
Price Price
Code Price Code Price
AO01 $8.00 EO1 $10.00
A02 11.00 E02 12.00
A03 15.00 EO3 14.00
A04 through A0S 17.00 E04 16.50
A06 through A0S 23.00 EO5 18.50
Al10 through A13  31.00 EO6 21.50
Al4 through A17  39.00 E07 24.00
Al18 through A21  45.00 E08 27.00
A22 through A25  53.00 E09 29.50
A99 Call NTIS E10 3250
for price Ell 35.00
E12 38.50
E13 41.00
Ei4 45.00
“N” Codes E15 4850
Price El6 53.00
Code Price E17 57.50
NO1 $60.00 E18 62.00
NO2 59.00 E19 69.00
~No3 20.00 E20 80.00
E99 Call NTIS
for price

Discounts for paper copy “A” code reports are
available. When ordering 5 to 100 copies of the
same publication, to be mailed to the same
address, an automatic discount of 25% is
provided. Call the NTIS Sales Desk at (703)
487-4650 for discount information on orders
over 100 copies.

These prices are for the United States, Canada, and
Mexico only. For the most recent schedule, write or
call (703) 487-4650 and request PR-360-3 for cus-
tomers in the United States, Canada, and Mexico
and PR-360-4 for customers in other countries.

About NTIS—

Your source for Government information

The National Technical Information Service (NTIS)
provides access to the results of both U.S. and foreign
government-sponsored R&D and engineering
activities.

As the U.S. Government’s central source for scientific
and technical information, NTIS:

¢ Announces through its information products more
than 150,000 summaries of completed and ongoing
U.S. and foreign government-sponsored R&D and
engineering activities annually. These summaries
detail the knowledge and technology generated
through U.S. Government’s multi-billion dollar
R&D effort.

¢ Provides the complete technical reports for most of
the results it announces.

* Manages the Federal Computer Products Center.
This center provides access to software, data files,
and databases produced by Federal agencies.

¢ Manages the Center for the Utilization of Federal
Technology (CUFT) which prepares directories
and catalogs linking U.S. firms to key and selected
U.S. Government technologies, inventions avail-
able for licensing, and Federal laboratory contacts.

¢ Brings US. firms access to more than 15,000
foreign government-sponsored research and engi-
neering programs annually. NTIS is the lead U.S.
Government agency for cooperation in technical
information exchange. Through agreements with
hundreds of organizations, new R&D efforts are
announced from countries such as Japan, West
Germany, Great Britain, France, and other leading
industrialized nations.

NTIS is a unique Government agency sustained only by
sales revenue. The cost of NTIS salaries, marketing,
postage, and all other operating costs is paid for from the
sales of its products. Costs are not covered by tax-
supported Congressional appropriations.

For a FREE copy of the NTIS Products & Services
Catalog, please write or call (703) 487-4650 and ask
for catalog number, PR-827.




U.S. DEPARTMENT OF COMMERCE
National Technical Information Service

SPRINGFIELD, VA 22161

&Y TELEPHONE ORDERS Reports and software (703) 487-4650 FAX (703) 321-8547
[ ) Subscriptions (703) 487-4630 TELEX 89-9405

- HANDLING FEE: A handling fee is required for each order except for Rush, Express, Subscriptions, QuikSERVICE, or
Pickup orders.

« SHIPPING: U.S.:. Printed reports and microfiche copies are shipped First Class Mail or equivalent.
FOREIGN: Regular service: Printed reports and microfiche copies are shipped surface mail.
Air Mail service to Canada and Mexico: add $3.50 per printed report; 75¢ per microfiche copy.
Air Mail service to all other addresses: add $7.50 per printed report; $1 per microfiche copy.

1 Address Information 2 Method of Payment
DATE: O Charge my NTIS Deposit Account __ __ __ __ ___ -
Last Name First Intial ] Check/Money order enclosed for &Wyaﬁ&fé US. bank)
e (] Purchase order ADD $7.50 per ordert
Company/Crganization Purchase Order No.
Adcress Charge my [ Amer. Express [ VISA [ MasterCard
Account No. Exp.
City/State/ZIP _ SETTN
Attention :SiénaiUre:: '

Required to validate order E>

‘Telsphone number: .

3 Order Selection

QUANTITY
Enter'order.number('s) Clg;ﬁ??:é‘" Printed | Micro- | UNIT | Foreign ; TOTAL
(Ordering by title only will delay your order) (up to 8 digits) Copy | fiche PRICE | AirMail | PRICE
1 /KOG 1
2. KOC L
3. /KOC Lo
4. /KOC i i .
5. /KOC Lo
6. /KOC |
7. /KOC !

L ’ . . . Regular Service Handling Fee per order
1 Purchase Order Service: There is a $7.50 charge for this setvice. It is ino-
restricted to customers in the United States, Canada, and Mexico. A late (33 U.S.. Canada, Mexico: $4 others)
payment charge will be applied to all billings more than 30 days overdue. Purchase Order if required ($7.50)

1t Customer Routing Code: NTIS can label each item for routing within your
organization. If you want this service, put your routing code in this box. GRAND TOTAL

SPECIAL RUSH and EXPRESS RUSH SERVICE—Orders are processed within 24 hours and sent First Class or
ORDERING OPTIONS equivalent. U.S., Canada, and Mexico, add $12 per item, other countries add
$14.50 per item (Air Mail postage additional, see above).
Telephone: (800) 336-4700
in Virginia call EXPRESS SERVICE—Orders are processed within 24 hours AND delivered by
{703) 487-4700 avernight courier. Available to U.S. addresses only, add $22 per item.
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